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NOVEL METHODS OF DIAGNOSING COLORECTAL CANCER, COMPOSITIONS, AND 
METHODS OF SCREENING FOR COLORECTAL CANCER MODULATORS 



FIELD OF THE INVENTION 

The invention relates to the identification of expression profiles and the nucleic acids involved in 
5 colorectal cancer, and to the use of such expression profiles and nucleic acids in diagnosis and 
prognosis of colorectal cancer. The invention further relates to methods for identifying and using 
candidate agents and/or targets which modulate colorectal cancer. 

BACKGROUND OF THE INVENTION 

Colorectal cancer is a significant cancer in Western populations. It develops as the result of a 
1 0 pathologic transformation of normal colon epithelium to an invasive cancer. There have been a 

number of recently characterized genetic alterations that have been implicated in colorectal cancer, 
including mutations in two classes of genes, tumor-suppressor genes and proto-oncogenes, with 
recent work suggesting that mutations in DNA repair genes may also be involved in tumorigenesis. 
For example, inactivating mutations of both alleles of the adenomatous polyposis coli (APC) gene, a 
15 tumor suppressor gene, appears to be one of the earliest events in colorectal cancer, and may even 
be the initiating event. Other genes implicated in colorectal cancer include the MCC gene, the p53 
gene, the DCC (deleted in colorectal carcinoma) gene and other chromosome 18q genes, and genes 
in the TGF-p signaling pathway. For a review, see Molecular Biology of Colorectal Cancer, pp238- 
299, in Curr. Probl. Cancer, Sept/Oct 1997. 

20 

imaging of colorectal cancer for diagnosis has been problematic and limited. In addition, dissemination 
of tumor cells (metastases) to locoregionai lymph nodes is an important prognostic factor; five year 
survival rates drop from 80 percent in patients with no lymph node metastases to 45 to 50 percent in 
those patients who do have lymph node metastases. A recent report showed that micrometastases 
25 can be detected from lymph nodes using reverse transcriptase-PCR methods based on the presence 
of mRNA for carcinoembryonic antigen, which has previously been shown to be present in the vast 

1 
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majority of colorectal cancers but not in normal tissues. Liefers et al. t New England J. of Med. 
339(4):223(1998). 



Thus, methods that can be used for diagnosis and prognosis of colorectal cancer would be desirable. 
Accordingly, provided herein are methods that can be used in diagnosis and prognosis of colorectal 
5 cancer. Further provided are methods that can be used to screen candidate bioactive agents for the 
ability to modulate colorectal cancer. Additionally, provided herein are molecular targets for 
therapeutic intervention in colorectal and other cancers. 



SUMMARY OF THE INVENTION 



The present invention provides methods for screening for compositions which modulate colorectal 
1 0 cancer. Also provided herein are methods of inhibiting proliferation of cell, preferably a colorectal 
cancer cell. Methods of treatment of cancer, as well as compositions, are also provided herein. 

In one aspect, a method of screening drug candidates comprises providing a cell that expresses an 
expression profile gene or fragments thereof. Preferred embodiments of the expression profile gene 
are genes which are differentially expressed in cancer cells, preferably colorectal cancer cells, 
1 5 compared to other cells. Preferred embodiments of expression profile genes used in the methods 

herein include but are not limited to the group consisting of CZA8, BCX2, CBC2, CBC1, CBC3, CJA8, 
CJA9, CGA7, BCN5, CQA1, BCN7, CQA2, CGA8, CAA7 and CAA9; fragments of the proteins of this 
group are also preferred. It is understood that molecules for use in the present invention may be from 
any figure or any subset of listed molecules. Therefore, for example, any one or more of the genes 

2 0 listed above can be used in the methods herein. In another embodiment, a nucleic acid is selected 

from Figures 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 or 14. Preferred nucleic acids are in Figure 12, 
more preferably Figure 13, and most preferably in Figure 14. The method further includes adding a 
drug candidate to the cell and determining the effect of the drug candidate on the expression of the 
expression profile gene. 

25 In one embodiment, the method of screening drug candidates includes comparing the level of 

expression in the absence of the drug candidate to the level of expression in the presence of the drug 
candidate, wherein the concentration of the drug candidate can vary when present, and wherein the 
comparison can occur after addition or removal of the drug candidate. In a preferred embodiment, the 
ceil expresses at least two expression profile genes. The profile genes may show an increase or 

3 0 decrease. 
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Also provided herein is a method of screening for a bioactive agent capable of binding to a colorectal 
cancer modulator protein (CCMP), the method comprising combining the CCMP and a candidate 
bioactive agent, and determining the binding of the candidate agent to the CCMP. Preferably the 
CCMP is a protein or fragment thereof selected from the group consisting of CZA8, BCX2, CBC2, 
5 CBC1 , CBC3, CJA8, CJA9, CGA7, BCN5, CQA1 , BCN7, CQA2, CGA8, CAA7 and CAA9. In another 
embodiment, the protein is encoded by a nucleic acid selected from Figures 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
1 1, 12, 13 or 14. Preferred nucleic acids are in Figure 12, more preferably Figure 13, and most 
preferably in Figure 14, 

Further provided herein is a method for screening for a bioactive agent capable of modulating the 
10 activity of a CCMP. In one embodiment, the method comprises combining the CCMP and a candidate 
bioactive agent, and determining the effect of the candidate agent on the bioactivity of the CCMP. 
Preferably the CCMP is a protein or fragment thereof selected from the group consisting of CZA8, 
BCX2, CBC2, CBC1, CBC3, CJA8, CJA9, CGA7, BCN5, CGA1, BCN7, CQA2, CGA8, CAA7 and 
CAA9. In another embodiment, the protein is encoded by a nucleic acid selected from Figures 1, 2, 3, 
15 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 or 14. Preferred nucleic acids are in Figure 12, more preferably Figure 
13, and most preferably in Figure 14. 

Also provided is a method of evaluating the effect of a candidate colorectal cancer drug comprising 
administering the drug to a transgenic animal expressing or over-expressing the CCMP, or an animal 
lacking the CCMP, for example as a result of a gene knockout. 

2 0 Additionally, provided herein is a method of evaluating the effect of a candidate colorectal cancer drug 

comprising administering the drug to a patient and removing a cell sample from the patient The 
expression profile of the cell is then determined. This method may further comprise comparing the 
expression profile to an expression profile of a healthy individual. 

Moreover, provided herein is a biochip comprising a nucleic acid segment which encodes a colorectal 
25 cancer protein, preferably selected from the group consisting of C2A8, BCX2, CBC2, CBC1 , CBC3, 
CJA8, CJA9, CGA7, BCN5, CQA1, BCN7, CQA2, CGA8, CAA7 and CAA9, or a fragment thereof, 
wherein the biochip comprises fewer than 1000 nucleic acid probes. Preferably at least two nucleic 
acid segments are included. In another embodiment, the nucleic acid selected from Figures 1 , 2, 3, 4, 
5, 6, 7, 8, 9, 10, 11, 12, 13 or 14. Preferred nucleic acids are in Figure 12, more preferably Figure 13, 

3 0 and most preferably in Figure 14. 
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Furthermore, a method of diagnosing a disorder associated with colorectal cancer is provided. The 
method comprises determining the expression of a gene which encodes a colorectal cancer protein 
preferably selected from the group consisting of CZA8, BCX2, CBC2, CBC1 , CBC3, CJA8, CJA9, 
CGA7, BCN5, CQA1 , BCN7, CQA2, CGA8, CAA7 and CAA9 or a fragment thereof in a first tissue 
5 type of a first individual, and comparing the distribution to the expression of the gene from a second 
normal tissue type from the first individual or a second unaffected individual. In another embodiment, 
the protein is encoded by a nucleic acid selected from Figures 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13 or 
14. Preferred nucleic acids are in Figure 12, more preferably Figure 13, and most preferably in Figure 
14. A difference in the expression indicates that the first individual has a disorder associated with 
1 0 colorectal cancer. 

In another aspect, the present invention provides an antibody which specifically binds to a colorectal 
cancer protein, preferably selected from the group consisting of CZA8, BCX2, CBC2, CBC1 , CBC3, 
CJA8, CJA9, CGA7, BCN5, CQA1 , BCN7, CQA2, CGA8, CAA7 and CAA9, or a fragment thereof. In 
another embodiment, the protein is encoded by a nucleic acid selected from Figures 1 , 2, 3, 4, 5, 6, 7, 

15 8, 9, 10, 11, 12, 13 or 14. Preferred nucleic acids are in Figure 12, more preferably Figure 13, and 
most preferably in Figure 14. In a preferred embodiment, the fragment of CAA9 is selected from 
CAA9p1, CAA9p2, CAA9p3, CAA9p4, CAA9p4MAPS, CAA9p5and CAA9p5MAPS. Other preferred 
fragments for the breast cancer proteins are shown in the figures. Preferably the antibody is a 
monoclonal antibody. The antibody can be a fragment of an antibody such as a single stranded 

2 0 antibody as further described herein, or can be conjugated to another molecule. In one embodiment, 
the antibody is a humanized antibody. 

In one embodiment a method for screening for a bioactive agent capable of interfering with the binding 
of a colorectal cancer protein (CCMP) or a fragment thereof and an antibody which binds to said 
CCMP or fragment thereof. In a preferred embodiment, the method comprises combining a CCMP or 
25 fragment thereof, a candidate bioactive agent and an antibody which binds to said CCMP or fragment 
thereof. The method further includes determining the binding of said CCMP or fragment thereof and 
said antibody. Wherein there is a change in binding, an agent is identified as an interfering agent. 
The interfering agent can be an agonist or an antagonist. Preferably, the antibody as well as the agent 
inhibits colorectal cancer. 

30 in a further aspect, a method for inhibiting colorectal cancer is provided. In one embodiment, the 
method comprises administering to a cell a composition comprising an antibody to a colorectal 
modulating protein, preferably selected from the group consisting of CZA8, BCX2, CBC2, CBC1, 
CBC3, CJA8, CJA9, CGA7, BCN5, CQA1 , BCN7, CQA2, CGA8, CAA7 and CAA9, or a fragment 
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thereof, in another embodiment, the protein is encoded by a nucleic acid selected from Figures 1, 2, 
3, 4, 5, 6, 7, 8, 9, 10, 1 1 , 12, 13 or 14. Preferred nucleic acids are in Figure 12, more preferably 
Figure 13, and most preferably in Figure 14. The method can be performed in vitro or in vivo, 
preferably in vivo to an individual. In a preferred embodiment the method of inhibiting colorectal 
5 cancer is provided to an individual with cancer. As described herein, methods of inhibiting colorectal 
cancer can be performed by administering an inhibitor of colorectal cancer protein activity, including 
antisense molecules, and preferably small molecules. 

Also provided herein are methods eliciting an immune response in an individual. In one embodiment a 
method provided herein comprises administering to an individual a composition comprising a 

10 colorectal modulating protein, preferably selected from the group consisting of CZA8, BCX2, CBC2, 
CBC1, CBC3, CJA8, CJA9, CGA7, BCN5, CQA1, BCN7, CQA2, CGA8, CAA7 and CAA9, or a 
fragment thereof. In another embodiment, the protein is encoded by a nucleic acid selected from 
Figures 1, 2, 3 t 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 or 14. Preferred nucleic acids are in Figure 12, more 
preferably Figure 13, and most preferably in Figure 14. In another aspect, said composition comprises 

15 a nucleic acid comprising a sequence encoding a colorectal cancer modulating protein, preferably 

selected from the group consisting of CZA8, BCX2, CBC2, CBC1 , CBC3, CJA8, CJA9, CGA7, BCN5, 
CQA1, BCN7, CQA2, CGA8, CAA7 and CAA9, or a fragment thereof. In another embodiment, the 
nucleic acid is selected from Figures 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13 or 14. Preferred nucleic 
acids are in Figure 12, more preferably Figure 13, and most preferably in Figure 14. 

2 0 Further provided herein are compositions capable of eliciting an immune response in an individual. In 

one embodiment, a composition provided herein comprises a colorectal cancer modulating protein, 
preferably selected from the group consisting of CZA8, BCX2, CBC2, CBC1, CBC3, CJA8, CJA9, 
CGA7, BCN5, CQA1 , BCN7, CQA2, CGA8, CAA7 and CAA9, or a fragment thereof, and a 
pharmaceutical^ acceptable carrier. In another embodiment, the protein is encoded by a nucleic acid 
25 selected from Figures 1,2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 or 14. Preferred nucleic acids are in 

Figure 12, more preferably Figure 13, and most preferably in Figure 14. In another embodiment, said 
composition comprises a nucleic acid comprising a sequence encoding a colorectal cancer 
modulating protein, preferably selected from the group consisting of CZA8 t BCX2, CBC2, CBC1 , 
CBC3, CJA8, CJA9, CGA7, BCN5, CQA1, BCN7, CQA2, CGA8, CAA7 and CAA9, or a fragment 

3 0 thereof, and a pharmaceutical^ acceptable carrier. In another embodiment, the nucleic acid is 

selected from Figures 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 or 14. Preferred nucleic acids are in 
Figure 12, more preferably Figure 13, and most preferably in Figure 14. 
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A method of neutralizing the effect of a colorectal cancer protein, preferably selected from the group 
consisting of CZA8, BCX2, CBC2, CBC1, CBC3, CJA8, CJA9, CGA7, BCN5, CQA1, BCN7, CQA2, 
CGA8, CAA7 and CAA9, or a fragment thereof, comprising contacting an agent specific for said 
protein with said protein in an amount sufficient to effect neutralization. In another embodiment, the 
5 protein is encoded by a nucleic acid selected from Figures 1, 2, 3,4, 5, 6, 7, 8, 9, 10, 11, 12, 13 or 14. 
Preferred nucleic acids are in Figure 12, more preferably Figure 13, and most preferably in Figure 14. 

In another aspect of the invention, a method of treating an individual for colorectal cancer is provided. 
In one embodiment, the method comprises administering to said individual an inhibitor of CJA8. In 
another embodiment, the method comprises administering to a patient having colorectal cancer an 
1 0 antibody to C JA8 conjugated to a therapeutic moiety. Such a therapeutic moiety can be a cytotoxic 
agent or a radioisotope. 

Also provided herein is a method for determining the prognosis of an individual with colorectal cancer 
comprising determining the level of CJA8 in a sample, wherein a high level of CJA8 indicates a poor 
prognosis. 

15 Novel sequences are also provided herein. Other aspects of the invention will become apparent to the 
skilled artisan by the following description of the invention. 

DETAILED DESCRIPTION OF THE FIGURES 

Figure 1 provides the Accession numbers for genes, including expression sequence tags, 
(incorporated in their entirety here and throughout the application where Accession numbers are 
20 provided), upregulated in tumor tissue compared to normal colon tissue. 

Figure 2 provides the Accession numbers for genes, including expression sequence tags, upregulated 
in tumor tissue compared to normal colon tissue. 

Figure 3 provides the Accession numbers for genes, including expression sequence tags, upregulated 
in tumor tissue compared to normal colon tissue. 

25 Figure 4 provides the Accession numbers for genes, including expression sequence tags, upregulated 
in tumor tissue compared to normal colon tissue. 
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Figure 5 provides the Accession numbers for genes, including expression sequence tags, 
downregulated in tumor tissue compared to normal colon tissue. 

Figure 6 provides the Accession numbers for genes, including expression sequence tags, 
downregulated in tumor tissue compared to normal colon tissue. 

5 Figure 7 provides the Accession numbers for genes, including expression sequence tags, 
downregulated in tumor tissue compared to normal colon tissue. 

Figure 8 provides the Accession numbers for genes, including expression sequence tags, upregulated 
in tumor tissue compared to normal colon tissue. Open reading frames in the sequences have been 
characterized as having a signal sequence (SS), a transmembrane domain (TM) or other. 

10 Figure 9 provides the Accession numbers for genes, including expression sequence tags, upregulated 
in tumor tissue compared to normal colon tissue. Open reading frames in the sequences have been 
characterized as having a signal sequence (SS), a transmembrane domain (TM) or other. 

Figure 10 provides the Accession numbers for genes, including expression sequence tags, 
upregulated in tumor tissue compared to normal colon tissue. Open reading frames have been 
15 characterized as having a signal sequence (SS), a transmembrane domain (TM) or other. 

Figure 1 1 provides the Accession numbers for genes, including expression sequence tags, 
upregulated in tumor tissue compared to normal colon tissue. Open reading frames have been 
characterized as having a signal sequence (SS), a transmembrane domain (TM) or other. 

Figure 12 provides the Accession numbers for genes, including expression sequence tags, 
2 0 upregulated in tumor tissue compared to normal colon tissue. Open reading frames have been 
characterized as having a signal sequence (SS), a transmembrane domain (TM) or other. 

Figure 13 provides the Accession numbers for genes or fragments thereof, including descriptions of 
the gene or encoded protein, upregulated in tumor tissue compared to normal colon tissue. 

Figure 14 provides a list of proteins, including Accession numbers for nucleic acid sequences 
2 5 associated with the encoding genes thereof, upregulated in tumor tissue compared to normal colon 
tissue. 
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Figure 15 shows an embodiment of a nucleic acid which includes a sequence which encodes a 
colorectal protein provided herein, CAA2. The start and stop codon are shaded. The sequence within 
the two cross marks indicates a preferred novel fragment of CAA2 provided herein, referred to herein 
as the "CAA2 5' end". Preferred embodiments of CAA2 include at least a portion of the CAA2 5'. The 
5 sequence in bold and indicated with a bar at the bottom right beginning with "GGC" and ending with 
"AAA* can be found in Accession no. AA505133. 

Figure 16 shows an embodiment of a nucleic acid encoding CAA2, wherein the start and stop codons 
are shaded. 

Figure 17 shows an embodiment of an amino acid sequence of CAA2. Preferred fragments include at 
10 least about 10 amino acids in the N-terminal end. The N-terminus as defined herein includes an 

embodiment beginning at the first amino acid until about any one of the three amino acids marked with 
a dot above them. In another embodiment, the N-terminus of CAA2 is defined as the amino acid 
sequence encoded by the CAA2 5' end. 

Figure 18 shows the amino acid sequence of CAA2p1, a preferred CAA2 fragment provided herein. 

15 Figure 1 9 shows the amino acid sequence of CAA2p2, a preferred CAA2 fragment provided herein. 

Figure 20 shows an alignment of the human and mouse CAA2 polypeptides provided herein. The 
mouse polypeptide contains at least some of the sequence of each of the following Accession 
numbers: AA386837; AI508773; AA505293; and AA636546. 

Figure 21 shows the relative amount of expression of CAA2 in various samples of colon cancer tissue 
2 0 (dark bars) and many normal tissue types (light bars). 

Figure 22 shows an embodiment of a colorectal cancer nucleic acid, CAA9 mRNA. The start and stop 
codons are underlined. 

Figure 23 shows the open reading frame of the CAA9 gene wherein the start and stop codons are 
underlined. 

25 Figure 24 shows an embodiment of the amino acid sequence of a colorectal cancer protein, CAA9, 

wherein putative transmembrane sequences are underlined. In one embodiment, CAA9 or fragments 
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of CAA9 are soluble, therefore, the transmembrane domains are deleted, inactivated, and/or the 
peptide is truncated (with or without re-ligation) to form soluble CAA9. 

Figure 25 shows embodiments of colorectal cancer proteins (also termed colorectal cancer modulator 
proteins). Specifically, Figure 25 shows CAA9p1, CAA9p2, CAA9p3, CAA9p4, CAA9p4MAPS, 
5 CAA9p5 and CAA9p5MAPS and their respective solubilities. 

Figure 26 shows the relative amount of CAA9 expression in several different samples of colon cancer 
tissue (dark bars) and normal tissues (light bars). 

Figure 27 shows the nucleic acid sequence for the gene encoding CGA7. Start (ATG) and stop (TAG) 
codons are indicated by shaded boxes. In bold is the sequence of Accession No. AA331393. 
1 0 Underlined is the consensus sequence derived from the compilation and alignment of published est 
sequences. 

Figures 28A and 28B show the alignment summary and descriptions, respectively, of the various esfs 
(by accession number) compiled to generate the consensus sequence of figure 1. 

Figure 29 shows the amino acid sequence of CGA7. 

15 Figures 30A and 30B show the relative expression of CGA7 in normal tissue and colon cancer tissue, 
respectively. 

Figure 31 shows the nucleic acid sequence for the mRNA encoding CGA8. Start (ATG) and stop 
(TAG) codons are indicated by shaded boxes. In bold is the sequence of Accession No. AA2786503. 
Underlined is the consensus sequence derived from the compilation and alignment of published est 
2 0 sequences. 

Figures 32A and 32B show the alignment summary and descriptions, respectively, of the various est's 
(by accession number) compiled to generate the consensus sequence of figure 1 . 

Figure 33 shows the amino acid sequence of CGA8. 

Figure 34 shows the relative expression of CGA8 in breast cancer tissue, colon cancer tissue, normal 
2 5 tissue and fetal tissue. 
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Figure 35 shows the sequence for the mRNA encoding CJA8. Start (ATG) and stop (TAA) codons 
are indicated by shaded boxes- 
Figure 36 shows the amino acid sequence for CJA8. A putative transmembrane region is designated 
by shading. A mouse homoiog of this human protein is found at Accession Number AAF21 308.1 . 

5 Figure 37 shows the relative amount of expression of CJA8 in several different samples of colon 
tissues (dark bars) and normal tissues (light bars). 

Figure 38 shows the relative amount of expression of BCN7 in several different samples of colon 
tissues (dark bars) and normal tissues (light bars), as determined using the sequence of Accession 
Number N221 07 as a probe, 

10 Figure 39 shows an embodiment of a nucleic acid which includes a sequence which encodes a 
colorectal cancer protein provided herein, BCN7. 

Figure 40 shows the sequence for the mRNA encoding CZA8. Start (ATG) and stop (TGA) codons 
are indicated by underlining. 

Figure 41 shows the sequence for the mRNA encoding BCX2. Start (ATG) and stop (TGA) codons 
15 are indicated by underlining. 

Figure 42 shows the sequence for the mRNA encoding CBC2. Start (ATG) and stop (TAA) codons 
are indicated by underlining. 

Figure 43 shows the sequence for the mRNA encoding CBC1 . Start (ATG) and stop (TGA) codons 
are indicated by underlining. 

2 0 Figure 44 shows the sequence for the mRNA encoding CBC3. Start (ATG) and stop (TGA) codons 
are indicated by underlining. 

Figure 45 shows the sequence for the mRNA encoding BCN5. Start (ATG) and stop (TAA) codons 
are indicated by underlining. 

Figure 46 shows an embodiment of a nucleic acid which includes a sequence which encodes a 
2 5 colorectal cancer protein provided herein, CJA9. 
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Figure 47 shows an embodiment of a nucleic acid which includes a sequence which encodes a 
colorectal cancer protein provided herein, CQA1. 

Figure 48 shows an embodiment of a nucleic acid which includes a sequence which encodes a 
colorectal cancer protein provided herein, CQA2. 

5 * DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel methods for diagnosis and prognosis evaluation for colorectal 
cancer (CRC), as well as methods for screening for compositions which modulate CRC. In one 
aspect, the expression levels of genes are determined in different patient samples for which either 
diagnosis or prognosis information is desired, to provide expression profiles. An expression profile of 

10 a particular sample is essentially a "fingerprint" of the state of the sample; while two states may have 
any particular gene similarly expressed, the evaluation of a number of genes simultaneously allows 
the generation of a gene expression profile that is unique to the state of the cell. That is, normal tissue 
may be distinguished from CRC tissue, and within CRC tissue, different prognosis states (good or 
poor long term survival prospects, for example) may be determined. By comparing expression profiles 

15 of colon tissue in known different states, information regarding which genes are important (including 
both up- and down-regulation of genes) in each of these states is obtained. The identification of 
sequences that are differentially expressed in CRC versus normal colon tissue, as well as differential 
expression resulting in different prognostic outcomes, allows the use of this information in a number of 
ways. For example, the evaluation of a particular treatment regime may be evaluated: does a 

2 0 chemotherapeutic drug act to improve the long-term prognosis in a particular patient. Similarly, 

diagnosis may be done or confirmed by comparing patient samples with the known expression 
profiles. Furthermore, these gene expression profiles (or individual genes) allow screening of drug 
candidates with an eye to mimicking or altering a particular expression profile; for example, screening 
can be done for drugs that suppress the CRC expression profile or convert a poor prognosis profile to 
25 a better prognosis profile. This may be done by making biochips comprising sets of the important 
CRC genes, which can then be used in these screens. These methods can also be done on the 
protein basis; that is, protein expression levels of the CRC proteins can be evaluated for diagnostic 
and prognostic purposes or to screen candidate agents. In addition, the CRC nucleic acid sequences 
can be administered for gene therapy purposes, including the administration of antisense nucleic 

3 0 acids, or the CRC proteins (including antibodies and other modulators thereof) administered as 

therapeutic drugs. 
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Thus the present invention provides nucleic acid and protein sequences that are differentially 
expressed in colorectal cancer, CRC, herein termed "CRC sequences". As outlined below, CRC 
sequences include those that are up-regulated (i.e. expressed at a higher level) in CRC, as well as 
those that are down-regulated (i.e. expressed at a lower level) in CRC. In a preferred embodiment, 
5 the CRC sequences are from humans; however, as will be appreciated by those in the art, CRC 
sequences from other organisms may be useful in animal models of disease and drug evaluation; 
thus, other CRC sequences are provided, from vertebrates, including mammals, including rodents 
(rats, mice, hamsters, guinea pigs, etc.), primates, farm animals (including sheep, goats, pigs, cows, 
horses, etc). CRC sequences from other organisms may be obtained using the techniques outlined 
10 below. 



CRC sequences can include both nucleic acid and amino acid sequences. In a preferred 
embodiment, the CRC sequences are recombinant nucleic acids. By the term "recombinant nucleic 
acid" herein is meant nucleic acid, originally formed in vitro, in general, by the manipulation of nucleic 
acid by polymerases and endonucleases, in a form not normally found in nature. Thus an isolated 

15 nucleic acid, in a linear form, or an expression vector formed in vitro by ligating DNA molecules that 
are not normally joined, are both considered recombinant for the purposes of this invention. It is 
understood that once a recombinant nucleic acid is made and reintroduced into a host cell or 
organism, it will replicate non-recombinantly, i.e. using the in vivo cellular machinery of the host cell 
rather than in vitro manipulations; however, such nucleic acids, once produced recombinantly, 

20 although subsequently replicated non-recombinantly, are still considered recombinant for the purposes 
of the invention. 



Similarly, a "recombinant protein" is a protein made using recombinant techniques, i.e. through the 
expression of a recombinant nucleic acid as depicted above. A recombinant protein is distinguished 
from naturally occurring protein by at least one or more characteristics. For example, the protein may 

25 be isolated or purified away from some or all of the proteins and compounds with which it is normally 
associated in its wild type host, and thus may be substantially pure. For example, an isolated protein 
is unaccompanied by at least some of the material with which it is normally associated in its natural 
state, preferably constituting at least about 0.5%, more preferably at least about 5% by weight of the 
total protein in a given sample. A substantially pure protein comprises at least about 75% by weight of 

3 0 the total protein, with at least about 80% being preferred, and at least about 90% being particularly 
preferred. The definition includes the production of a CRC protein from one organism in a different 
organism or host cell. Alternatively, the protein may be made at a significantly higher concentration 
than is normally seen, through the use of an inducible promoter or high expression promoter, such 
that the protein is made at increased concentration levels. Alternatively, the protein may be in a form 
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not normally found in nature, as in the addition of an epitope tag or amino acid substitutions, insertions 
and deletions, as discussed below. 

In a preferred embodiment, the CRC sequences are nucleic acids. As will be appreciated by those in 
the art and is more fully outlined below, CRC sequences are useful in a variety of applications, 
5 including diagnostic applications, which will detect naturally occurring nucleic acids, as well as 

screening applications; for example, biochips comprising nucleic acid probes to the CRC sequences 
can be generated, in the broadest sense, then, by "nucleic acid" or "oligonucleotide" or grammatical 
equivalents herein means at least two nucleotides covalently linked together. A nucleic acid of the 
present invention will generally contain phosphodiester bonds, although in some cases, as outlined 

1 0 below, nucleic acid analogs are included that may have alternate backbones, comprising, for 

example, phosphoramidate (Beaucage et al., Tetrahedron 49(10):1925 (1993) and references therein; 
Letsinger, J. Org. Chem. 35:3800 (1970); Sprinzl et al.. Eur. J. Biochem. 81:579 (1977); Letsinger et 
al., Nucl. Acids Res. 14:3487 (1986); Sawai et al, Chem. Lett. 805 (1984), Letsinger et al.. J. Am. 
Chem. Soc. 110:4470 (1988); and Pauwels etal., Chemica Scripta 26:141 91986)), phosphorothioate 

15 (Mag et al., Nucleic Acids Res. 19:1437 (1991); and U.S. Patent No. 5,644,048), phosphorodithioate 
(Briu et al., J. Am. Chem. Soc. 111:2321 (1989), O-methylphophoroamidite linkages (see Eckstein, 
Oligonucleotides and Analogues: A Practical Approach, Oxford University Press), and peptide nucleic 
acid backbones and linkages (see Egholm, J. Am. Chem. Soc. 1 14:1895 (1992); Meier et aL, Chem. 
Int. Ed. Engl. 31:1008 (1992); Nielsen, Nature, 365:566 (1993); Carlsson et al., Nature 380:207 

20 (1 996), all of which are incorporated by reference). Other analog nucleic acids include those with 

positive backbones (Denpcy etal., Proc. Natl. Acad. Sci. USA 92:6097 (1995); non-ionic backbones 
(U.S. Patent Nos. 5,386,023, 5,637,684, 5,602,240, 5,216,141 and 4,469,863; Kiedrowshi etal., 
Angew. Chem. Intl. Ed. English 30:423 (1991); Letsinger et al., J. Am. Chem. Soc. 1 10:4470 (1988); 
Letsinger et al., Nucleoside & Nucleotide 13:1597 (1994); Chapters 2 and 3, ASC Symposium Series 

25 580, "Carbohydrate Modifications in Antisense Research", Ed. Y.S. Sanghui and P. Dan Cook; 

Mesrnaeker et al., Bioorganic & Medicinal Chem. Lett. 4:395 (1994); Jeffs et al., J. Biomolecular NMR 
34:17 (1994); Tetrahedron Lett. 37:743 (1996)) and non-ribose backbones, including those described 
in U.S. Patent Nos. 5,235,033 and 5,034,506, and Chapters 6 and 7, ASC Symposium Series 580, 
"Carbohydrate Modifications in Antisense Research", Ed. Y.S. Sanghui and P. Dan Cook. Nucleic 

30 acids containing one or more carbocyclic sugars are also included within one definition of nucleic 
acids (see Jenkins etal., Chem. Soc. Rev. (1995) pp1 69-1 76), Several nucleic acid analogs are 
described in Rawls, C & E News June 2, 1997 page 35. All of these references are hereby expressly 
incorporated by reference. These modifications of the ribose-phosphate backbone may be done for a 
variety of reasons, for example to increase the stability and half-life of such molecules in physiological 

3 5 environments or as probes on a biochip. 



13 



WO 00/55633 



PCT/USOO/07044 



As will be appreciated by those in the art, all of these nucleic acid analogs may find use in the present 
invention. In addition, mixtures of naturally occurring nucleic acids and analogs can be made; 
alternatively, mixtures of different nucleic acid analogs, and mixtures of naturally occurring nucleic 
acids and analogs may be made. 

5 Particularly preferred are peptide nucleic acids (PNA) which includes peptide nucleic acid analogs. 
These backbones are substantially non-ionic under neutral conditions, in contrast to the highly 
charged phosphodiester backbone of naturally occurring nucleic acids. This results in two 
advantages. First, the PNA backbone exhibits improved hybridization kinetics. PNAs have larger 
changes in the melting temperature (Tm) for mismatched versus perfectly matched basepairs. DNA 
10 and RNA typically exhibit a 2-4°C drop in Tm for an internal mismatch. With the non-ionic PNA 

backbone, the drop is closer to 7-9*C. Similarly, due to their non-ionic nature, hybridization of the 
bases attached to these backbones is relatively insensitive to salt concentration, in addition, PNAs 
are not degraded by cellular enzymes, and thus can be more stable. 

The nucleic acids may be single stranded or double stranded, as specified, or contain portions of both 
15 double stranded or single stranded sequence. As will be appreciated by those in the art, the depiction 
of a single strand ("Watson") also defines the sequence of the other strand ("Crick"); thus the 
sequences described herein also includes the complement of the sequence. The nucleic acid may be 
DNA, both genomic and cDNA, RNA or a hybrid, where the nucleic acid contains any combination of 
deoxyribo- and ribo-nucleotides, and any combination of bases, including uracil, adenine, thymine, 
20 cytosine, guanine, inosine, xanthine hypoxanthine, isocytosine, isoguanine, etc. As used herein, the 
term "nucleoside" includes nucleotides and nucleoside and nucleotide analogs, and modified 
nucleosides such as amino modified nucleosides, in addition, "nucleoside" includes non-naturaliy 
occurring analog structures. Thus for example the individual units of a peptide nucleic acid, each 
containing a base, are referred to herein as a nucleoside, 

25 A CRC sequence can be initially identified by substantial nucleic acid and/or amino acid sequence 
homology to the CRC sequences outlined herein. Such homology can be based upon the overall 
nucleic acid or amino acid sequence, and is generally determined as outlined below, using either 
homology programs or hybridization conditions. 

The CRC sequences of the invention can be identified as follows. Samples of normal and tumor 
3 0 tissue are applied to biochips comprising nucleic acid probes. The samples are first microdissected, if 
applicable, and treated as is know in the art for the preparation of mRNA. Suitable biochips are 
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commercially available, for example from Affymetrix. Gene expression profiles as described herein 
are generated, and the data analyzed. 

In a preferred embodiment, the genes showing changes in expression as between normal and 
disease states are compared to genes expressed in other normal tissues, including, but not limited to 
5 lung, heart, brain, liver, breast, kidney, muscle, prostate, small intestine, large intestine, spleen, bone, 
and placenta. In a preferred embodiment, those genes identified during the CRC screen that are 
expressed in any significant amount in other tissues are removed from the profile, although in some 
embodiments, this is not necessary. That is, when screening for drugs, it is preferable that the target 
be disease specific, to minimize possible side effects. 

10 in a preferred embodiment, CRC sequences are those that are up-regulated in CRC; that is, the 

expression of these genes is higher in colorectal carcinoma as compared to normal colon tissue. "Up- 
reguiation" as used herein means at least about a two-fold change, preferably at least about a three 
fold change, with at least about five-fold or higher being preferred. All accession numbers herein are 
for the GenBank sequence database and the sequences of the accession numbers are hereby 

15 expressly incorporated by reference. GenBank is known in the art, see, e.g., Benson, DA, et aL, 
Nucleic Acids Research 26:1-7 (1998) and http://www.ncbi.nlm.nih.gov/. In addition, these genes 
were found to be expressed in a limited amount or not at all in heart, brain, lung, liver, breast, kidney, 
prostate, small intestine and spleen. 

In a preferred embodiment, CRC sequences are those that are down-regulated in CRC; that is, the 

2 0 expression of these genes is lower in colorectal carcinoma as compared to normal colon tissue. 

"Down-regulation" as used herein means at least about a two-fold change, preferably at least about a 
three fold change, with at least about five-fold or higher being preferred. 

CRC proteins of the present invention may be classified as secreted proteins, transmembrane 
proteins or intracellular proteins. In a preferred embodiment the CRC protein is an intracellular 
25 protein. Intracellular proteins may be found in the cytoplasm and/or in the nucleus. Intracellular 

proteins are involved in all aspects of cellular function and replication (including, for example, signaling 
pathways); aberrant expression of such proteins results in unregulated or disregulated cellular 
processes. For example, many intracellular proteins have enzymatic activity such as protein kinase 
activity, protein phosphatase activity, protease activity, nucleotide cyclase activity, polymerase activity 

3 0 and the like. Intracellular proteins also serve as docking proteins that are involved in organizing 

complexes of proteins, or targeting proteins to various subcellular localizations, and are involved in 
maintaining the structural integrity of organelles. 
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An increasingly appreciated concept in characterizing intracellular proteins is the presence in the 
proteins of one or more motifs for which defined functions have been attributed. In addition to the 
highly conserved sequences found in the enzymatic domain of proteins, highly conserved sequences 
have been identified in proteins that are involved in protein-protein interaction. For example, Src- 
homology-2 (SH2) domains bind tyrosine-phosphorylated targets in a sequence dependent manner. 
PTB domains, which are distinct from SH2 domains, also bind tyrosine phosphorylated targets. SH3 
domains bind to proline-rich targets. In addition, PH domains, tetratricopeptide repeats and WD 
domains to name only a few, have been shown to mediate protein-protein interactions. Some of these 
may also be involved in binding to phospholipids or other second messengers. As will be appreciated 
by one of ordinary skill in the art, these motifs can be identified on the basis of primary sequence; 
thus, an analysis of the sequence of proteins may provide insight into both the enzymatic potential of 
the molecule and/or molecules with which the protein may associate. 

In a preferred embodiment, the CRC sequences are transmembrane proteins. Transmembrane 
proteins are molecules that span the phospholipid bilayer of a cell. They may have an intracellular 
domain, an extracellular domain, or both. The intracellular domains of such proteins may have a 
number of functions including those already described for intracellular proteins. For example, the 
intracellular domain may have enzymatic activity and/or may serve as a binding site for additional 
proteins. Frequently the intracellular domain of transmembrane proteins serves both roles. For 
example certain receptor tyrosine kinases have both protein kinase activity and SH2 domains. In 
addition, autophosphorylation of tyrosines on the receptor molecule itself, creates binding sites for 
additional SH2 domain containing proteins. 

Transmembrane proteins may contain from one to many transmembrane domains. For example, 
receptor tyrosine kinases, certain cytokine receptors, receptor guanylyl cyclases and receptor 
serine/threonine protein kinases contain a single transmembrane domain. However, various other 
proteins including channels and adenylyl cyclases contain numerous transmembrane domains. Many 
important cell surface receptors are classified as "seven transmembrane domain" proteins, as they 
contain 7 membrane spanning regions. Important transmembrane protein receptors include, but are 
not limited to insulin receptor, insulin-like growth factor receptor, human growth hormone receptor, 
glucose transporters, transferrin receptor, epidermal growth factor receptor, low density lipoprotein 
receptor, epidermal growth factor receptor, leptin receptor, interieukin receptors, e.g. IL-1 receptor, 
IL-2 receptor, etc. 

Characteristics of transmembrane domains include approximately 20 consecutive hydrophobic amino 
acids that may be followed by charged amino acids. Therefore, upon analysis of the amino acid 
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sequence of a particular protein, the localization and number of transmembrane domains within the 
protein may be predicted. 

The extracellular domains of transmembrane proteins are diverse; however, conserved motifs are 
found repeatedly among various extracellular domains. Conserved structure and/or functions have 
5 been ascribed to different extracellular motifs. For example, cytokine receptors are characterized by a 
cluster of cysteines and a WSXWS (W= tryptophan, S= serine, X=any amino acid) motif. 
Immunoglobuiin-like domains are highly conserved. Mucin-like domains may be involved in cell 
adhesion and leucine-rich repeats participate in protein-protein interactions. 

Many extracellular domains are involved in binding to other molecules. In one aspect, extracellular 
10 domains are receptors. Factors that bind the receptor domain include circulating ligands, which may 
be peptides, proteins, or small molecules such as adenosine and the like. For example, growth 
factors such as EGF, FGF and PDGF are circulating growth factors that bind to their cognate 
receptors to initiate a variety of cellular responses. Other factors include cytokines, mitogenic factors, 
neurotrophic factors and the like. Extracellular domains also bind to cell-associated molecules. In this 
15 respect, they mediate cell-cell interactions. Cell-associated ligands can be tethered to the cell for 
example via a giycosylphosphatidylinositol (GPI) anchor, or may themselves be transmembrane 
proteins. Extracellular domains also associate with the extracellular matrix and contribute to the 
maintenance of the cell structure. 

CRC proteins that are transmembrane are particularly preferred in the present invention as they are 
20 good targets for immunotherapeutics, as are described herein. In addition, as outlined below, 
transmembrane proteins can be also useful in imaging modalities. 

It will also be appreciated by those in the art that a transmembrane protein can be made soluble by 
removing transmembrane sequences, for example through recombinant methods. Furthermore, 
transmembrane proteins that have been made soluble can be made to be secreted through 
25 recombinant means by adding an appropriate signal sequence. 

In a preferred embodiment, the CRC proteins are secreted proteins; the secretion of which can be 
either constitutive or regulated. These proteins have a signal peptide or signal sequence that targets 
the molecule to the secretory pathway. Secreted proteins are involved in numerous physiological 
events; by virtue of their circulating nature, they serve to transmit signals to various other cell types. 
3 0 The secreted protein may function in an autocrine manner (acting on the ceil that secreted the factor), 
a paracrine manner (acting on cells in close proximity to the cell that secreted the factor) or an 
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endocrine manner (acting on cells at a distance). Thus secreted molecules find use in modulating or 
altering numerous aspects of physiology. CRC proteins that are secreted proteins are particularly 
preferred in the present invention as they serve as good targets for diagnostic markers, for example 
for blood tests. 

A CRC sequence is initially identified by substantial nucleic acid and/or amino acid sequence 
homology to the CRC sequences outlined herein. Such homology can be based upon the overall 
nucleic acid or amino acid sequence, and is generally determined as outlined below, using either 
homology programs or hybridization conditions. 

As used herein, a nucleic acid is a "CRC nucleic acid" if the overall homology of the nucleic acid 
sequence to the nucleic acid sequences encoding the amino acid sequences of the figures is 
preferably greater than about 75%, more preferably greater than about 80%, even more preferably 
greater than about 85% and most preferably greater than 90%. In some embodiments the homology 
will be as high as about 93 to 95 or 98%. Homology in this context means sequence similarity or 
identity, with identity being preferred. A preferred comparison for homology purposes is to compare 
the sequence containing sequencing errors to the correct sequence. This homology will be 
determined using standard techniques known in the art, including, but not limited to, the local 
homology algorithm of Smith & Waterman, Adv. Appl. Math. 2:482 (1981), by the homology alignment 
algorithm of Needieman & Wunsch, J. Mol. BiooL 48:443 (1970), by the search for similarity method of 
Pearson & Lipman, PNAS USA 85:2444 (1988), by computerized implementations of these algorithms 
(GAP, BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics Software Package, Genetics 
Computer Group, 575 Science Drive, Madison, Wl), the Best Fit sequence program described by 
Devereux et aL, Nucl, Acid Res. 12:387-395 (1984), preferably using the default settings, or by 
inspection. 

In a preferred embodiment, the sequences which are used to determine sequence identity or similarity 
are selected from the sequences set forth in the figures, preferably those represented in Figure 12, 
more preferably those represented in Figures 13A and 13B, still more preferably those of Figures 14- 
20, 22-25, 27-29, 31-33, 35-37 and 39-48, and fragments thereof. In one embodiment the sequences 
utilized herein are those set forth in the figures. In another embodiment, the sequences are naturally 
occurring allelic variants of the sequences set forth in the figures. In another embodiment, the 
sequences are sequence variants as further described herein. 

One example of a useful algorithm is PILEUP. PILEUP creates a multiple sequence alignment from a 
group of related sequences using progressive, pairwise alignments. It can also plot a tree showing the 
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clustering relationships used to create the alignment. PILEUP uses a simplification of the progressive 
alignment method of Feng & Doolittie, J. Mol. Evol. 35:351-360 (1987); the method is similar to that 
described by Higgins & Sharp CABIOS 5:151-153 (1989). Useful PILEUP parameters including a 
default gap weight of 3.00, a default gap length weight of 0.1 0, and weighted end gaps. 

5 Another example of a useful algorithm is the BLAST algorithm, described in Altschul et a!., J. Mol. Biol. 
215, 403-410, (1990) and Karlin et al., PNAS USA 90:5873-5787 (1993). A particularly useful BLAST 
program is the WU-BLAST-2 program which was obtained from Altschul et al., Methods in 
Enzymology, 266: 460-480 (1996); http://blast.wustl/edu/blast/ REACRCE.html]. WU-BLAST-2 uses 
several search parameters, most of which are set to the default values. The adjustable parameters 

10 are set with the following values: overlap span =1, overlap fraction = 0.125, word threshold (T) =11. 
The HSP S and HSP S2 parameters are dynamic values and are established by the program itself 
depending upon the composition of the particular sequence and composition of the particular 
database against which the sequence of interest is being searched; however, the values may be 
adjusted to increase sensitivity. A % amino acid sequence identity value is determined by the number 

15 of matching identical residues divided by the total number of residues of the "longer" sequence in the 
aligned region. The "longer" sequence is the one having the most actual residues in the aligned 
region (gaps introduced by WU-Blast-2 to maximize the alignment score are ignored). 

Thus, "percent (%) nucleic acid sequence identity" is defined as the percentage of nucleotide residues 
in a candidate sequence that are identical with the nucleotide residues of the sequences of the figures. 
20 A preferred method utilizes the BLASTN module of WU-BLAST-2 set to the default parameters, with 
overlap span and overlap fraction set to 1 and 0.125, respectively. 

The alignment may include the introduction of gaps in the sequences to be aligned. In addition, for 
sequences which contain either more or fewer nucleosides than those of the figures, it is understood 
that the percentage of homology will be determined based on the number of homologous nucleosides 
25 in relation to the total number of nucleosides. Thus, for example, homology of sequences shorter than 
those of the sequences identified herein and as discussed below, will be determined using the number 
of nucleosides in the shorter sequence. 

In one embodiment, the nucleic acid homology is determined through hybridization studies. Thus, for 
example, nucleic acids which hybridize under high stringency to the nucleic acid sequences which 
3 0 encode the peptides identified in the figures, or their complements, are considered a CRC sequence. 

High stringency conditions are known in the art; see for example Maniatis et aL, Molecular Cloning: A 
Laboratory Manual, 2d Edition, 1989, and Short Protocols in Molecular Biology, ed. Ausubel, etal., 
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both of which are hereby incorporated by reference. Stringent conditions are sequence-dependent 
and will be different in different circumstances. Longer sequences hybridize specifically at higher 
temperatures. An extensive guide to the hybridization of nucleic acids is found in Tijssen, Techniques 
in Biochemistry and Molecular Biology-Hybridization with Nucleic Acid Probes, "Overview of principles 
5 of hybridization and the strategy of nucleic acid assays" (1993). Generally, stringent conditions are 
selected to be about 5-1 0*C lower than the thermal melting point (Tm) for the specific sequence at a 
defined ionic strength pH. The Tm is the temperature (under defined ionic strength, pH and nucleic 
acid concentration) at which 50% of the probes complementary to the target hybridize to the target 
sequence at equilibrium (as the target sequences are present in excess, at Tm, 50% of the probes are 
1 0 occupied at equilibrium). Stringent conditions will be those in which the salt concentration is less than 
about 1 .0 M sodium ion, typically about 0.01 to 1 .0 M sodium ion concentration (or other salts) at pH 
7.0 to 8.3 and the temperature is at least about 30°C for short probes (e.g. 10 to 50 nucleotides) and 
at least about 60"C for long probes (e.g. greater than 50 nucleotides). Stringent conditions may also 
be achieved with the addition of destabilizing agents such as formamide. 

15 In another embodiment, less stringent hybridization conditions are used; for example, moderate or low 
stringency conditions may be used, as are known in the art; see Maniatis and Ausubel, supra, and 
Tijssen, supra. 

In addition, the CRC nucleic acid sequences of the invention are fragments of larger genes, i.e. they 
are nucleic acid segments. "Genes" in this context includes coding regions, non-coding regions, and 
2 0 mixtures of coding and non-coding regions. Accordingly, as will be appreciated by those in the art, 

using the sequences provided herein, additional sequences of the CRC genes can be obtained, using 
techniques well known in the art for cloning either longer sequences or the full length sequences; see 
Maniatis et al., and Ausubel, et al„ supra, hereby expressly incorporated by reference. 

Once the CRC nucleic acid is identified, it can be cloned and, if necessary, its constituent parts 

2 5 recombined to form the entire CRC nucleic acid. Once isolated from its natural source, e.g., contained 

within a plasmid or other vector or excised therefrom as a linear nucleic acid segment, the 
recombinant CRC nucleic acid can be further-used as a probe to identify and isolate other CRC 
nucleic acids, for example additional coding regions. It can also be used as a "precursor" nucleic acid 
to make modified or variant CRC nucleic acids and proteins. 

3 0 The CRC nucleic acids of the present invention are used in several ways. In a first embodiment, 

nucleic acid probes to the CRC nucleic acids are made and attached to biochips to be used in 
screening and diagnostic methods, as outlined below, or for administration, for example for gene 
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therapy and/or antisense applications. Alternatively, the CRC nucleic acids that include coding regions 
of CRC proteins can be put into expression vectors for the expression of CRC proteins, again either 
for screening purposes or for administration to a patient. 

In a preferred embodiment, nucleic acid probes to CRC nucleic acids (both the nucleic acid 
sequences encoding peptides outlined in the figures and/or the complements thereof) are made. The 
nucleic acid probes attached to the biochip are designed to be substantially complementary to the 
CRC nucleic acids, i.e. the target sequence (either the target sequence of the sample or to other 
probe sequences, for example in sandwich assays), such that hybridization of the target sequence and 
the probes of the present invention occurs. As outlined below, this complementarity need not be 
perfect; there may be any number of base pair mismatches which will interfere with hybridization 
between the target sequence and the single stranded nucleic acids of the present invention. However, 
if the number of mutations is so great that no hybridization can occur under even the least stringent of 
hybridization conditions, the sequence is not a complementary target sequence. Thus, by 
"substantially complementary" herein is meant that the probes are sufficiently complementary to the 
target sequences to hybridize under normal reaction conditions, particularly high stringency conditions, 
as outlined herein. 

A nucleic acid probe is generally single stranded but can be partially single and partially double 
stranded. The strandedness of the probe is dictated by the structure, composition, and properties of 
the target sequence. In general, the nucleic acid probes range from about 8 to about 100 bases long, 
with from about 10 to about 80 bases being preferred, and from about 30 to about 50 bases being 
particularly preferred. That is, generally whole genes are not used. In some embodiments, much 
longer nucleic acids can be used, up to hundreds of bases. 

In a preferred embodiment, more than one probe per sequence is used, with either overlapping 
probes or probes to different sections of the target being used. That is, two, three, four or more 
probes, with three being preferred, are used to build in a redundancy for a particular target. The 
probes can be overlapping (i.e. have some sequence in common), or separate. 

As will be appreciated by those in the art, nucleic acids can be attached or immobilized to a solid 
support in a wide variety of ways. By "immobilized" and grammatical equivalents herein is meant the 
association or binding between the nucleic acid probe and the solid support is sufficient to be stable 
under the conditions of binding, washing, analysis, and removal as outlined below. The binding can be 
covalent or non-covalent. By "non-covalent binding" and grammatical equivalents herein is meant one 
or more of either electrostatic, hydrophilic, and hydrophobic interactions. Included in non-covalent 
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binding is the covalent attachment of a molecule, such as, streptavidin to the support and the non- 
covalent binding of the biotinylated probe to the streptavidin. By "covalent binding" and grammatical 
equivalents herein is meant that the two moieties, the solid support and the probe, are attached by at 
least one bond, including sigma bonds, pi bonds and coordination bonds. Covalent bonds can be 
5 formed directly between the probe and the solid support or can be formed by a cross linker or by 
inclusion of a specific reactive group on either the solid support or the probe or both molecules. 
Immobilization may also involve a combination of covalent and non-covalent interactions. 

In general, the probes are attached to the biochip in a wide variety of ways, as will be appreciated by 
those in the art. As described herein, the nucleic acids can either be synthesized first, with 
10 subsequent attachment to the biochip, or can be directly synthesized on the biochip. 

The biochip comprises a suitable solid substrate. By "substrate" or "solid support" or other 
grammatical equivalents herein is meant any material that can be modified to contain discrete 
individual sites appropriate for the attachment or association of the nucleic acid probes and is 
amenable to at least one detection method. As will be appreciated by those in the art, the number of 

15 possible substrates are very large, and include, but are not limited to, glass and modified or 

functionalized glass, plastics (including acrylics, polystyrene and copolymers of styrene and other 
materials, polypropylene, polyethylene, polybutylene, polyurethanes, TeflonJ, etc.), polysaccharides, 
nylon or nitrocellulose, resins, silica or silica-based materials including silicon and modified silicon, 
carbon, metals, inorganic glasses, plastics, etc. In general, the substrates allow optical detection and 

20 do not appreciably fluoresce. A preferred substrate is described in copending application entitled 
Reusable Low Fluorescent Plastic Biochip, U.S. Application Serial No. 09/270,214, filed March 15, 
1999, herein incorporated by reference in its entirety. 

Generally the substrate is planar, although as will be appreciated by those in the art, other 
configurations of substrates may be used as well. For example, the probes may be placed on the 
25 inside surface of a tube, for flow-through sample analysis to minimize sample volume. Similarly, the 
substrate may be flexible, such as a flexible foam, including closed cell foams made of particular 
plastics. 

In a preferred embodiment, the surface of the biochip and the probe may be derivatized with chemical 
functional groups for subsequent attachment of the two. Thus, for example, the biochip is derivatized 
30 with a chemical functional group including, but not limited to, amino groups, carboxy groups, oxo 
groups and thiol groups, with amino groups being particularly preferred. Using these functional 
groups, the probes can be attached using functional groups on the probes. For example, nucleic 
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acids containing amino groups can be attached to surfaces comprising amino groups, for example 
using linkers as are known in the art; for example, homo-or hetero-bifunctional linkers as are well 
known (see 1994 Pierce Chemical Company catalog, technical section on cross-linkers, pages 
155-200, incorporated herein by reference). In addition, in some cases, additional linkers, such as 
5 alkyl groups (including substituted and heteroalkyl groups) may be used. 

in this embodiment, the oligonucleotides are synthesized as is known in the art, and then attached to 
the surface of the solid support. As will be appreciated by those skilled in the art, either the 5* or 3* 
terminus may be attached to the solid support, or attachment may be via an internal nucleoside. 

In an additional embodiment, the immobilization to the solid support may be very strong, yet non- 
10 covalent. For example, biotinylated oligonucleotides can be made, which bind to surfaces covalentiy 
coated with streptavidin, resulting in attachment. 

Alternatively, the oligonucleotides may be synthesized on the surface, as is known in the art. For 
example, photoactivation techniques utilizing photopolymerization compounds and techniques are 
used. In a preferred embodiment, the nucleic acids can be synthesized in situ, using well known 
15 photolithographic techniques, such as those described in WO 95/251 16; WO 95/35505; U.S. Patent 
Nos. 5,700,637 and 5,445,934; and references cited within, all of which are expressly incorporated by 
reference; these methods of attachment form the basis of the Affimetrix GeneChip™ technology. 

In a preferred embodiment, CRC nucleic acids encoding CRC proteins are used to make a variety of 
expression vectors to express CRC proteins which can then be used in screening assays, as 
20 described below. The expression vectors may be either self-replicating extrachromosomal vectors or 
vectors which integrate into a host genome. Generally, these expression vectors include 
transcriptional and translational regulatory nucleic acid operably linked to the nucleic acid encoding the 
CRC protein. The term "control sequences" refers to DNA sequences necessary for the expression of 
an operably linked coding sequence in a particular host organism. The control sequences that are 

2 5 suitable for prokaryotes, for example, include a promoter, optionally an operator sequence, and a 

ribosome binding site. Eukaryotic cells are known to utilize promoters, polyadenylation signals, and 
enhancers. 

Nucleic acid is "operably linked" when it is placed into a functional relationship with another nucleic 

3 0 acid sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA 

for a polypeptide if it is expressed as a preprotein that participates in the secretion of the polypeptide; 
a promoter or enhancer is operably linked to a coding sequence if it affects the transcription of the 
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sequence; or a ribosome binding site is operably linked to a coding sequence if it is positioned so as to 
facilitate translation. Generally, "operably linked" means that the DNA sequences being linked are 
contiguous, and, in the case of a secretory leader, contiguous and in reading phase. However, 
enhancers do not have to be contiguous. Linking is accomplished by ligation at convenient restriction 
5 sites, if such sites do not exist, the synthetic oligonucleotide adaptors or linkers are used in 

accordance with conventional practice. The transcriptional and translational regulatory nucleic acid 
will generally be appropriate to the host cell used to express the CRC protein; for example, 
transcriptional and translational regulatory nucleic acid sequences from Bacillus are preferably used to 
express the CRC protein in Bacillus. Numerous types of appropriate expression vectors, and suitable 
1 0 regulatory sequences are known in the art for a variety of host cells. 

In general, the transcriptional and translational regulatory sequences may include, but are not limited 
to, promoter sequences, ribosomal binding sites, transcriptional start and stop sequences, 
translational start and stop sequences, and enhancer or activator sequences. In a preferred 
embodiment, the regulatory sequences include a promoter and transcriptional start and stop 
15 sequences. 

Promoter sequences encode either constitutive or inducible promoters. The promoters may be either 
naturally occurring promoters or hybrid promoters. Hybrid promoters, which combine elements of 
more than one promoter, are also known in the art, and are useful in the present invention. 

In addition, the expression vector may comprise additional elements. For example, the expression 

2 0 vector may have two replication systems, thus allowing it to be maintained in two organisms, for 

example in mammalian or insect cells for expression and in a procaryotic host for cloning and 
amplification. Furthermore, for integrating expression vectors, the expression vector contains at least 
one sequence homologous to the host cell genome, and preferably two homologous sequences which 
flank the expression construct. The integrating vector may be directed to a specific locus in the host 
25 cell by selecting the appropriate homologous sequence for inclusion in the vector. Constructs for 
integrating vectors are well known in the art. 

In addition, in a preferred embodiment, the expression vector contains a selectable marker gene to 
allow the selection of transformed host cells. Selection genes are well known in the art and will vary 
with the host cell used. 

3 0 The CRC proteins of the present invention are produced by culturing a host cell transformed with an 

expression vector containing nucleic acid encoding a CRC protein, under the appropriate conditions to 
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induce or cause expression of the CRC protein. The conditions appropriate for CRC protein 
expression will vary with the choice of the expression vector and the host cell, and will be easily 
ascertained by one skilled in the art through routine experimentation. For example, the use of 
constitutive promoters in the expression vector will require optimizing the growth and proliferation of 
5 the host cell, while the use of an inducible promoter requires the appropriate growth conditions for 

induction. In addition, in some embodiments, the timing of the harvest is important. For example, the 
baculoviral systems used in insect cell expression are lytic viruses, and thus harvest time selection 
can be crucial for product yield. 

Appropriate host cells include yeast, bacteria, archaebacteria, fungi, and insect and animal cells, 
1 0 including mammalian cells. Of particular interest are Drosophila metangaster cells, Saccharomyces 
cerevisiae and other yeasts, E. coli t Bacilfus subtihs, Sf9 cells, C129 cells, 293 cells, Neurospora, 
BHK, CHO, COS, HeLa cells, THP1 cell line (a macrophage cell line) and human ceils and ceil lines. 

in a preferred embodiment, the CRC proteins are expressed in mammalian cells. Mammalian 
expression systems are also known in the art, and include retroviral systems. A preferred expression 
15 vector system is a retroviral vector system such as is generally described in PCT/US97/01O19 and 

PCT/US97/01048, both of which are hereby expressly incorporated by reference. Of particular use as 
mammalian promoters are the promoters from mammalian viral genes, since the viral genes are often 
highly expressed and have a broad host range. Examples include the SV40 early promoter, mouse 
mammary tumor virus LTR promoter, adenovirus major late promoter, herpes simplex virus promoter, 

2 0 and the CMV promoter. Typically, transcription termination and polyadenylation sequences 

recognized by mammalian cells are regulatory regions located 3' to the translation stop codon and 
thus, together with the promoter elements, flank the coding sequence. Examples of transcription 
terminator and polyadenlytion signals include those derived form SV40. 

The methods of introducing exogenous nucleic acid into mammalian hosts, as well as other hosts, is 
25 well known in the art, and will vary with the host ceil used. Techniques include dextran-mediated 
transfection, calcium phosphate precipitation, polybrene mediated transfection, protoplast fusion, 
electroporation, viral infection, encapsulation of the polynucleotide(s) in liposomes, and direct 
microinjection of the DNA into nuclei. 

In a preferred embodiment, CRC proteins are expressed in bacterial systems. Bacterial expression 

3 0 systems are well known in the art. Promoters from bacteriophage may also be used and are known in 

the art. In addition, synthetic promoters and hybrid promoters are also useful; for example, the tac 
promoter is a hybrid of the trp and lac promoter sequences. Furthermore, a bacterial promoter can 
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include naturally occurring promoters of non-bacterial origin that have the ability to bind bacterial RNA 
polymerase and initiate transcription. In addition to a functioning promoter sequence, an efficient 
ribosome binding site is desirable. The expression vector may also include a signal peptide sequence 
that provides for secretion of the CRC protein in bacteria. The protein is either secreted into the 
growth media (gram-positive bacteria) or into the periplasmic space, located between the inner and 
outer membrane of the cell (gram-negative bacteria). The bacterial expression vector may also 
include a selectable marker gene to allow for the selection of bacterial strains that have been 
transformed. Suitable selection genes include genes which render the bacteria resistant to drugs such 
as ampicillin, chloramphenicol, erythromycin, kanamycin, neomycin and tetracycline. Selectable 
markers also include biosynthetic genes, such as those in the histidine, tryptophan and leucine 
biosynthetic pathways. These components are assembled into expression vectors. Expression 
vectors for bacteria are well known in the art, and include vectors for Bacillus subtilis, E. coli % 
Streptococcus cremoris, and Streptococcus lividans, among others. The bacterial expression vectors 
are transformed into bacterial host ceils using techniques well known in the art, such as calcium 
chloride treatment, electroporation, and others. 

In one embodiment, CRC proteins are produced in insect cells. Expression vectors for the 
transformation of insect cells, and in particular, baculovirus-based expression vectors, are well known 
in the art. 

In a preferred embodiment, CRC protein is produced in yeast cells. Yeast expression systems are 
well known in the art, and include expression vectors for Saccharomyces cerevisiae, Candida albicans 
and C. ma/tosa, Hansenula polymorpha, Kluyveromyces fragilis and K. Iactis t Pichia guillerimondii and 
P. pastoris, Schizosaccharomyces pombe, and Yarrowia lipolytics. 

The CRC protein may also be made as a fusion protein, using techniques well known in the art. Thus, 
for example, for the creation of monoclonal antibodies, if the desired epitope is small, the CRC protein 
may be fused to a carrier protein to form an immunogen. Alternatively, the CRC protein may be made 
as a fusion protein to increase expression, or for other reasons. For example, when the CRC protein 
is a CRC peptide, the nucleic acid encoding the peptide may be linked to other nucleic acid for 
expression purposes. 

In one embodiment, the CRC nucleic acids, proteins and antibodies of the invention are labeled. By 
"labeled" herein is meant that a compound has at least one element, isotope or chemical compound 
attached to enable the detection of the compound. In general, labels fait into three classes: a) isotopic 
labels, which may be radioactive or heavy isotopes; b) immune labels, which may be antibodies or 
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antigens; and c) colored or fluorescent dyes. The labels may be incorporated into the CRC nucleic 
acids, proteins and antibodies at any position. For example, the label should be capable of producing, 
either directly or indirectly, a detectable signal. The detectable moiety may be a radioisotope, such as 
3 H, 14 C, ^P, ^S, or 125 l, a fluorescent or chemiluminescent compound, such as fluorescein 
isothiocyanate, rhodamine, or luciferin, or an enzyme, such as alkaline phosphatase, beta- 
galactosidase or horseradish peroxidase. Any method known in the art for conjugating the antibody to 
the label may be employed, including those methods described by Hunter et al. t Nature . 144:945 
(1962); David et al., Biochemistry . 13:1014 (1974); Pain et al., J. Immunol. Meth. . 40:219 (1981); and 
Nygren, J. Histochem. and Cvtochem. . 30:407 (1982). 

Accordingly, the present invention also provides CRC protein sequences. A CRC protein of the 
present invention may be identified in several ways. "Protein* in this sense includes proteins, 
polypeptides, and peptides. As will be appreciated by those in the art, the nucleic acid sequences of 
the invention can be used to generate protein sequences. There are a variety of ways to do this, 
including cloning the entire gene and verifying its frame and amino acid sequence, or by comparing it 
to known sequences to search for homology to provide a frame, assuming the CRC protein has 
homology to some protein in the database being used. Generally, the nucleic acid sequences are 
input into a program that will search all three frames for homology. This is done in a preferred 
embodiment using the following NCBI Advanced BLAST parameters. The program is blastx or blastn. 
The database is nr. The input data is as "Sequence in FASTA format". The organism list is "none". 
The "expect" is 10; the filter is default. The "descriptions" is 500, the "alignments'* is 500, and the 
"alignment view" is pairwise. The "Query Genetic Codes" is standard (1 ). The matrix is BLOSUM62; 
gap existence cost is 1 1 , per residue gap cost is 1 ; and the lambda ratio is .85 default. This results 
in the generation of a putative protein sequence. 

Also included within one embodiment of CRC proteins are amino acid variants of the naturally 
occurring sequences, as determined herein. Preferably, the variants are preferably greater than about 
75% homologous to the wild-type sequence, more preferably greater than about 80%, even more 
preferably greater than about 85% and most preferably greater than 90%. In some embodiments the 
homology will be as high as about 93 to 95 or 98%. As for nucleic acids, homology in this context 
means sequence similarity or identity, with identity being preferred. This homology will be determined 
using standard techniques known in the art as are outlined above for the nucleic acid homologies. 

CRC proteins of the present invention may be shorter or longer than the wild type amino acid 
sequences. Thus, in a preferred embodiment, included within the definition of CRC proteins are 
portions or fragments of the wild type sequences, herein. In addition, as outlined above, the CRC 
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nucleic acids of the invention may be used to obtain additional coding regions, and thus additional 
protein sequence, using techniques known in the art. 

in a preferred embodiment, the CRC proteins are derivative or variant CRC proteins as compared to 
the wild-type sequence. That is, as outlined more fully below, the derivative CRC peptide will contain 
at (east one amino acid substitution, deletion or insertion, with amino acid substitutions being 
particularly preferred. The amino acid substitution, insertion or deletion may occur at any residue 
within the CRC peptide. 

Also included in an embodiment of CRC proteins of the present invention are amino acid sequence 
variants. These variants fall into one or more of three classes: substitutional, insertional or deletional 
variants. These variants ordinarily are prepared by site specific mutagenesis of nucleotides in the 
DNA encoding the CRC protein, using cassette or PCR mutagenesis or other techniques well known 
in the art, to produce DNA encoding the variant, and thereafter expressing the DNA in recombinant 
cell culture as outlined above. However, variant CRC protein fragments having up to about 100-150 
residues may be prepared by in vitro synthesis using established techniques. Amino acid sequence 
variants are characterized by the predetermined nature of the variation, a feature that sets them apart 
from naturally occurring allelic or interspecies variation of the CRC protein amino acid sequence. The 
variants typically exhibit the same qualitative biological activity as the naturally occurring analogue, 
although variants can also be selected which have modified characteristics as will be more fully 
outlined below. 

While the site or region for introducing an amino acid sequence variation is predetermined, the 
mutation per se need not be predetermined. For example, in order to optimize the performance of a 
mutation at a given site, random mutagenesis may be conducted at the target codon or region and the 
expressed CRC variants screened for the optimal combination of desired activity. Techniques for 
making substitution mutations at predetermined sites in DNA having a known sequence are well 
known, for example, M13 primer mutagenesis and PCR mutagenesis. Screening of the mutants is 
done using assays of CRC protein activities. 

Amino acid substitutions are typically of single residues; insertions usually will be on the order of from 
about 1 to 20 amino acids, although considerably larger insertions may be tolerated. Deletions range 
from about 1 to about 20 residues, although in some cases deletions may be much larger. 

Substitutions, deletions, insertions or any combination thereof may be used to arrive at a final 
derivative. Generally these changes are done on a few amino acids to minimize the alteration of the 
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molecule. However, larger changes may be tolerated in certain circumstances. When small 
alterations in the characteristics of the CRC protein are desired, substitutions are generally made in 
accordance with the following chart- 
Chart I 

5 Original Residue Exemplary Substitutions 

Ala Ser 

Arg Lys 

Asn Gin, His 

Asp Giu 

10 Cys Ser 

Gin Asn 

Glu Asp 

Gly Pro 

His Asn, Gin 

IS lie Leu,Vai 

Leu lie, Val 

Lys Arg, Gln f Giu 

Met Leu, He 

Phe Met, Leu, Tyr 

20 Ser Thr 

Thr Ser 

Trp Tyr 

Tyr Trp, Phe 

Val He, Leu 

25 Substantial changes in function or immunological identity are made by selecting substitutions that are 
less conservative than those shown in Chart I. For example, substitutions may be made which more 
significantly affect the structure of the polypeptide backbone in the area of the alteration, for example 
the alpha-helicaJ or beta-sheet structure; the charge or hydrophobicity of the molecule at the target 
site; or the bulk of the side chain. The substitutions which in general are expected to produce the 

3 0 greatest changes in the polypeptide's properties are those in which (a) a hydrophilic residue, e.g. seryl 
or threonyl is substituted for (or by) a hydrophobic residue, e.g. leucyl, isoleucyl, phenylalanyl, valyl or 
alanyl; (b) a cysteine or proline is substituted for (or by) any other residue; (c) a residue having an 
electropositive side chain, e.g. lysyl, arginyi, or histidyl, is substituted for (or by) an electronegative 
residue, e.g. glutamyl or aspartyl; or (d) a residue having a bulky side chain, e.g. phenylalanine, is 

3 5 substituted for (or by) one not having a side chain, e.g. glycine. 

The variants typically exhibit the same qualitative biological activity and will elicit the same immune 
response as the naturally-occurring analogue, although variants also are selected to modify the 
characteristics of the CRC proteins as needed. Alternatively, the variant may be designed such that 
the biological activity of the CRC protein is altered. For example, glycosytation sites may be altered or 

4 0 removed. 
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Covalent modifications of CRC polypeptides are included within the scope of this invention. One type 
of covalent modification includes reacting targeted amino acid residues of a CRC polypeptide with an 
organic derivatizing agent that is capable of reacting with selected side chains or the N-or C-terminal 
residues of a CRC polypeptide. Derivatization with Afunctional agents is useful, for instance, for 
crosslinking CRC to a water-insoluble support matrix or surface for use in the method for purifying 
anti-CRC antibodies or screening assays, as is more fully described below. Commonly used 
crosslinking agents include, e.g., 1,1-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, N-hydroxy- 
succinimide esters, for example, esters with 4-azidosalicylic acid, homobifunctional imidoesters, 
including disuccinimidyl esters such as 3,3-dithiobis(succinimidylpropionate), Afunctional maleimides 
such as bis-N-maleimido-1 ,8-octane and agents such as methyl-3-[(p-azidophenyI)dithio]propioimi- 
date. 

Other modifications include deamidation of glutaminyl and asparaginyl residues to the corresponding 
glutamyl and aspartyl residues, respectively, hydroxylation of proline and lysine, phosphorylation of 
hydroxy! groups of seryl, threonyl or tyrosyl residues, methylation of the oc-amino groups of lysine, 
arginine, and histidine side chains (T.E. Creighton, Proteins: Structure and Molecular Properties, W.H. 
Freeman & Co., San Francisco, pp. 79-86 (1983)], acetylation of the N-terminal amine, and amidation 
of any C-terminal carboxyl group. 

Another type of covalent modification of the CRC polypeptide included within the scope of this 
invention comprises altering the native glycosylation pattern of the polypeptide. "Altering the native 
glycosylation pattern" is intended for purposes herein to mean deleting one or more carbohydrate 
moieties found in native sequence CRC polypeptide, and/or adding one or more glycosylation sites 
that are not present in the native sequence CRC polypeptide. 

Addition of glycosylation sites to CRC polypeptides may be accomplished by altering the amino acid 
sequence thereof. The alteration may be made, for example, by the addition of, or substitution by, one 
or more serine or threonine residues to the native sequence CRC polypeptide (for O-linked 
glycosylation sites). The CRC amino acid sequence may optionally be altered through changes at the 
DNA level, particularly by mutating the DNA encoding the CRC polypeptide at preselected bases such 
that codons are generated that will translate into the desired amino acids. 

Another means of increasing the number of carbohydrate moieties on the CRC polypeptide is by 
chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are described in the 
art, e.g., in WO 87/05330 published 11 September 1987, and in Aplin and Wriston, CRC Crit. Rev. 
Biochem., pp. 259-306 (1981). 
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Removal of carbohydrate moieties present on the CRC polypeptide may be accomplished chemically 
or enzymatically or by mutational substitution of codons encoding for amino acid residues that serve 
as targets for glycosylation. Chemical deglycosylation techniques are known in the art and described, 
for instance, by Hakimuddin, et al., Arch. Biochem. Biophys., 259:52 (1987) and by Edge et al., Anal. 
5 Biochem., 118:131 (1981). Enzymatic cleavage of carbohydrate moieties on polypeptides can be 

achieved by the use of a variety of endo-and exo-glycosidases as described by Thotakura et al., Meth. 
EnzymoL, 138:350 (1987). 

Another type of covalent modification of CRC comprises linking the CRC polypeptide to one of a 
variety of nonproteinaceous polymers, e.g., polyethylene glycol, polypropylene glycol, or 
1 0 polyoxyalkylenes, in the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301 ,144; 
4,670,417; 4,791,192 or 4,179,337. 

CRC polypeptides of the present invention may also be modified in a way to form chimeric molecules 
comprising a CRC polypeptide fused to another, heterologous polypeptide or amino acid sequence. In 
one embodiment, such a chimeric molecule comprises a fusion of a CRC polypeptide with a tag 

15 polypeptide which provides an epitope to which an anti-tag antibody can selectively bind. The epitope 
tag is generally placed at the amino-or carboxyl-terminus of the CRC polypeptide. The presence of 
such epitope-tagged forms of a CRC polypeptide can be detected using an antibody against the tag 
polypeptide. Also, provision of the epitope tag enables the CRC polypeptide to be readily purified by 
affinity purification using an anti-tag antibody or another type of affinity matrix that binds to the epitope 

2 0 tag. In an alternative embodiment, the chimeric molecule may comprise a fusion of a CRC 

polypeptide with an immunoglobulin or a particular region of an immunoglobulin. For a bivalent form 
of the chimeric molecule, such a fusion could be to the Fc region of an IgG molecule. 

Various tag polypeptides and their respective antibodies are well known in the art. Examples include 
poly-htstidine (poly-his) or poly-histidine-glycine (poly-his-gly) tags; the flu HA tag polypeptide and its 

25 antibody 12CA5 [Field et al., MoL Cell. Biol., 8:2159-2165 (1988)]; the c-myctag and the 8F9, 3C7, 
6E10, G4, B7 and 9E10 antibodies thereto [Evan et al., Molecular and Cellular Biology, 5:3610-3616 
(1985)]; and the Herpes Simplex virus glycoprotein D (gD) tag and its antibody [Paborsky et al., 
Protein Engineering, 3(6):547-553 (1990)]. Other tag polypeptides include the Flag-peptide [Hopp et 
al. t BioTechnology, 6:1204-1210 (1988)]; the KT3 epitope peptide [Martin et al., Science, 255:192-194 

30 (1992)]; tubulin epitope peptide [Skinner et al., J. Biol. Chem., 266:15163-15166 (1991)]; and the T7 

gene 10 protein peptide tag [Lutz-Freyermuth et al., Proc. Natl. Acad. Sci. USA, 87:6393-6397 (1990)]. 
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Also included with the definition of CRC protein in one embodiment are other CRC proteins of the 
CRC family, and CRC proteins from other organisms, which are cloned and expressed as outlined 
below. Thus, probe or degenerate polymerase chain reaction (PCR) primer sequences may be used 
to find other related CRC proteins from humans or other organisms. As will be appreciated by those in 
5 the art, particularly useful probe and/or PCR primer sequences include the unique areas of the CRC 
nucleic acid sequence. As is generally known in the art, preferred PCR primers are from about 15 to 
about 35 nucleotides in length, with from about 20 to about 30 being preferred, and may contain 
inosine as needed. The conditions for the PCR reaction are well known in the art. 

In addition, as is outlined herein, CRC proteins can be made that are longer than those depicted in the 
1 0 figures, for example, by the elucidation of additional sequences, the addition of epitope or purification 
tags, the addition of other fusion sequences, etc, 

CRC proteins may also be identified as being encoded by CRC nucleic acids. Thus, CRC proteins are 
encoded by nucleic acids that will hybridize to the sequences of the sequence listings, or their 
complements, as outlined herein. 

15 In a preferred embodiment, when the CRC protein is to be used to generate antibodies, for example 
for immunotherapy, the CRC protein should share at least one epitope or determinant with the full 
length protein. By "epitope" or "determinant" herein is meant a portion of a protein which will generate 
and/or bind an antibody or T-cell receptor in the context of MHC. Thus, in most instances, antibodies 
made to a smaller CRC protein will be able to bind to the full length protein. In a preferred 

2 0 embodiment, the epitope is unique; that is, antibodies generated to a unique epitope show little or no 
cross-reactivity, in a preferred embodiment, the epitope is selected from CAA2p1 and CAA2p2. In 
another preferred embodiment, the epitope is selected from CAA9p1 , CAA9p2, CAA9p3, CAAQ9p4, 
CAA9p4MAPS, CAA89p5 and CAA9p5MAPS. 

In one embodiment, the term "antibody" includes antibody fragments, as are known in the art, 
25 including Fab, Fab 2 , single chain antibodies (Fv for example), chimeric antibodies, etc., either 

produced by the modification of whole antibodies or those synthesized de novo using recombinant 
DNA technologies. 

Methods of preparing polyclonal antibodies are known to the skilled artisan. Polyclonal antibodies can 
be raised in a mammal, for example, by one or more injections of an immunizing agent and, if desired, 
30 an adjuvant. Typically, the immunizing agent and/or adjuvant will be injected in the mammal by 

multiple subcutaneous or intraperitoneal injections. The immunizing agent may include the CAA2 or 
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fragment thereof or a fusion protein thereof. It may be useful to conjugate the immunizing agent to a 
protein known to be immunogenic in the mammal being immunized. Examples of such immunogenic 
proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, bovine 
thyroglobulin, and soybean trypsin inhibitor. Examples of adjuvants which may be employed include 
Freund's complete adjuvant and MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose 
dicorynomycolate). The immunization protocol may be selected by one skilled in the art without undue 
experimentation. 

The antibodies may, alternatively, be monoclonal antibodies. Monoclonal antibodies may be prepared 
using hybridoma methods, such as those described by Kohler and Milstein, Nature , 256:495 (1975). 
In a hybridoma method, a mouse, hamster, or other appropriate host animal, is typically immunized 
with an immunizing agent to elicit lymphocytes that produce or are capable of producing antibodies 
that will specifically bind to the immunizing agent. Alternatively, the lymphocytes may be immunized in 
vitro. The immunizing agent will typically include the CAA2 polypeptide or fragment thereof or a fusion 
protein thereof. Generally, either peripheral blood lymphocytes ("PBLs") are used if cells of human 
origin are desired, or spleen cells or lymph node cells are used if non-human mammalian sources are 
desired. The lymphocytes are then fused with an immortalized cell line using a suitable fusing agent, 
such as polyethylene glycol, to form a hybridoma cell [Goding, Monoclonal Antibodies: Principles and 
Practice . Academic Press, (1986) pp. 59-103]. Immortalized cell lines are usually transformed 
mammalian cells, particularly myeloma cells of rodent, bovine and human origin. Usually, rat or 
mouse myeloma cell lines are employed. The hybridoma cells may be cultured in a suitable culture 
medium that preferably contains one or more substances that inhibit the growth or survival of the 
unfused, immortalized cells. For example, if the parental ceils lack the enzyme hypoxanthine guanine 
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas typically will 
include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which substances prevent the 
growth of HGPRT-deficient cells. 

In one embodiment, the antibodies are bispecific antibodies. Bispecific antibodies are monoclonal, 
preferably human or humanized, antibodies that have binding specificities for at least two different 
antigens. In the present case, one of the binding specificities is for a CRC protein or a fragment 
thereof, the other one is for any other antigen, and preferably for a cell-surface protein or receptor or 
receptor subunit, preferably one that is tumor specific. 

In a preferred embodiment, the antibodies to CRC are capable of reducing or eliminating the biological 
function of CRC, as is described below. That is, the addition of anti-CRC antibodies (either polyclonal 
or preferably monoclonal) to CRC (or cells containing CRC) may reduce or eliminate the CRC activity. 
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Generally, at least a 25% decrease in activity is preferred, with at least about 50% being particularly 
preferred and about a 95-100% decrease being especially preferred. 

In a preferred embodiment the antibodies to the CRC proteins are humanized antibodies. Humanized 
forms of non-human (e.g., murine) antibodies are chimeric molecules of immunoglobulins, 
5 immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab\ Ffab*^ or other antigen-binding 
subsequences of antibodies) which contain minimal sequence derived from non-human 
immunoglobulin. Humanized antibodies include human immunoglobulins (recipient antibody) in which 
residues form a complementary determining region (CDR) of the recipient are replaced by residues 
from a CDR of a non-human species (donor antibody) such as mouse, rat or rabbit having the desired 

1 0 specificity, affinity and capacity. In some instances, Fv framework residues of the human 

immunoglobulin are replaced by corresponding non-human residues. Humanized antibodies may also 
comprise residues which are found neither in the recipient antibody nor in the imported CDR or 
framework sequences. In general, the humanized antibody will comprise substantially all of at least 
one, and typically two, variable domains, in which all or substantially all of the CDR regions correspond 

15 to those of a non-human immunoglobulin and all or substantially all of the FR regions are those of a 

human immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human immunoglobulin 
[Jones et aL, Nature . 321:522-525 (1986); Riechmann et al.. Nature . 332:323-329 (1988); and Presta, 
Curr. Op. Struct. Biol. . 2:593-596 (1992)]. 

20 Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized 
antibody has one or more amino acid residues introduced into it from a source which is non-human. 
These non-human amino acid residues are often referred to as import residues, which are typically 
taken from an import variable domain. Humanization can be essentially performed following the 
method of Winter and co-workers [Jones et a!., Nature , 321:522-525 (1986); Riechmann et al., Nature . 

25 332:323-327 (1988); Verhoeyen et al., Science . 239:1534-1536 (1988)], by substituting rodent CDRs 
or CDR sequences for the corresponding sequences of a human antibody. Accordingly, such 
humanized antibodies are chimeric antibodies (U.S. Patent No. 4,816,567), wherein substantially less 
than an intact human variable domain has been substituted by the corresponding sequence from a 
non-human species. In practice, humanized antibodies are typically human antibodies in which some 

3 0 CDR residues and possibly some FR residues are substituted by residues from analogous sites in 
rodent antibodies. 

Human antibodies can also be produced using various techniques known in the art, including phage 
display libraries [Hoogenboom and Winter, J. Mol. Biol. . 227:381 (1991); Marks et al., J. Mol. Biol. , 
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222:581 (1 991 )]. The techniques of Cole et al. and Boerner et al. are also available for the preparation 
of human monoclonal antibodies (Cole et al„ Monoclonal Antibodies and Cancer Therapy . Alan R. 
Liss, p. 77 (1985) and Boerner et al., J. Immunol. . 147X11:86-95 (1991)]. Similarly, human antibodies 
can be made by introducing of human immunoglobulin loci into transgenic animals, e.g., mice in which 
the endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans in all 
respects, including gene rearrangement, assembly, and antibody repertoire. This approach is 
described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 
5,661 ,016, and in the following scientific publications: Marks et al., Bio/Technology 10 . 779-783 
(1992); Lonberg et al., Nature 368 856-859 (1994); Morrison, Nature 368 . 812-13 (1994); Fishwild et 
aL Nature Biotechnology 14. 845-51 (1996); Neuberger, Nature Biotechnology 14, 826 (1996); 
Lonberg and Huszar, Intern. Rev. Immunol. 13 65-93 (1 995). 

By immunotherapy is meant treatment of CRC with an antibody raised against CRC proteins. As 
used herein, immunotherapy can be passive or active. Passive immunotherapy as defined herein is 
the passive transfer of antibody to a recipient (patient). Active immunization is the induction of 
antibody and/or T-ceil responses in a recipient (patient). Induction of an immune response is the 
result of providing the recipient with an antigen to which antibodies are raised. As appreciated by one 
of ordinary skill in the art, the antigen may be provided by injecting a polypeptide against which 
antibodies are desired to be raised into a recipient, or contacting the recipient with a nucleic acid 
capable of expressing the antigen and under conditions for expression of the antigen. 

In a preferred embodiment the CRC proteins against which antibodies are raised are secreted 
proteins as described above. Without being bound by theory, antibodies used for treatment, bind and 
prevent the secreted protein from binding to its receptor, thereby inactivating the secreted CRC 
protein. 

In another preferred embodiment, the CRC protein to which antibodies are raised is a transmembrane 
protein. Without being bound by theory, antibodies used for treatment, bind the extracellular domain 
of the CRC protein and prevent it from binding to other proteins, such as circulating ligands or cell- 
associated molecules. The antibody may cause down-regulation of the transmembrane CRC protein. 
As will be appreciated by one of ordinary skill in the art, the antibody may be a competitive, non- 
competitive or uncompetitive inhibitor of protein binding to the extracellular domain of the CRC protein. 
The antibody is also an antagonist of the CRC protein. Further, the antibody prevents activation of the 
transmembrane CRC protein. In one aspect, when the antibody prevents the binding of other 
molecules to the CRC protein, the antibody prevents growth of the cell. The antibody also sensitizes 
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the ceil to cytotoxic agents, including, but not limited to TNF-a, TNF-b, IL-1 , INF-g and IL-2, or 
chemotherapeutic agents including 5FU, vinblastine, actinomycin D, cisplatin, methotrexate, and the 
like. In some instances the antibody belongs to a sub-type that activates serum complement when 
complexed with the transmembrane protein thereby mediating cytotoxicity. Thus, CRC is treated by 
5 administering to a patient antibodies directed against the transmembrane CRC protein. 

In another preferred embodiment, the antibody is conjugated to a therapeutic moiety. In one aspect 
the therapeutic moiety is a small molecule that modulates the activity of the CRC protein. In another 
aspect the therapeutic moiety modulates the activity of molecules associated with or in close proximity 
to the CRC protein. The therapeutic moiety may inhibit enzymatic activity such as protease or protein 
10 kinase activity associated with CRC. 

In a preferred embodiment, the therapeutic moiety may also be a cytotoxic agent. In this method, 
targeting the cytotoxic agent to tumor tissue or cells, results in a reduction in the number of afflicted 
ceils, thereby reducing symptoms associated with CRC. Cytotoxic agents are numerous and varied 
and include, but are not limited to, cytotoxic drugs or toxins or active fragments of such toxins. 
15 Suitable toxins and their corresponding fragments include diptheria A chain, exotoxin A chain, ricin A 
chain, abrin A chain, curcin, crotin, phenomycin, enomycin and the like. Cytotoxic agents also include 
radiochemicals made by conjugating radioisotopes to antibodies raised against CRC proteins, or 
binding of a radionuclide to a chelating agent that has been covalently attached to the antibody. 
Targeting the therapeutic moiety to transmembrane CRC proteins not only serves to increase the local 

2 0 concentration of therapeutic moiety in the CRC afflicted area, but also serves to reduce deleterious 

side effects that may be associated with the therapeutic moiety. 

In another preferred embodiment, the CRC protein against which the antibodies are raised is an 
intracellular protein. In this case, the antibody may be conjugated to a protein which facilitates entry 
into the cell. In one case, the antibody enters the cell by endocytosis. In another embodiment, a 
25 nucleic acid encoding the antibody is administered to the individual or cell. Moreover, wherein the 
CRC protein can be targeted within a cell, i.e., the nucleus, an antibody thereto contains a signal for 
that target localization, i.e., a nuclear localization signal. 

The CRC antibodies of the invention specifically bind to CRC proteins. By "specifically bind" herein is 
meant that the antibodies bind to the protein with a binding constant in the range of at least 10" 4 - Ifr 6 

3 0 M" 1 , with a preferred range being 10" 7 - 10" 9 M* 1 . 
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In a preferred embodiment, the CRC protein is purified or isolated after expression. CRC proteins 
may be isolated or purified in a variety of ways known to those skilled in the art depending on what 
other components are present in the sample. Standard purification methods include electrophoretic, 
molecular, immunological and chromatographic techniques, including ion exchange, hydrophobic, 
affinity, and reverse-phase HPLC chromatography, and chromatofocusing. For example, the CRC 
protein may be purified using a standard anti-CRC antibody column. Ultrafiltration and diafiltration 
techniques, in conjunction with protein concentration, are also useful. For general guidance in suitable 
purification techniques, see Scopes, R., Protein Purification, Springer-Veriag, NY (1982). The degree 
of purification necessary will vary depending on the use of the CRC protein. In some instances no 
purification will be necessary. 

Once expressed and purified if necessary, the CRC proteins and nucleic acids are useful in a number 
of applications. 

In one aspect, the expression levels of genes are determined for different cellular states in the CRC 
phenotype; that is, the expression levels of genes in normal colon tissue and in CRC tissue (and in 
some cases, for varying severities of CRC that relate to prognosis, as outlined below) are evaluated to 
provide expression profiles. An expression profile of a particular cell state or point of development is 
essentially a "fingerprint" of the state; while two states may have any particular gene similarly 
expressed, the evaluation of a number of genes simultaneously allows the generation of a gene 
expression profile that is unique to the state of the cell. By comparing expression profiles of cells in 
different states, information regarding which genes are important (including both up- and down- 
regulation of genes) in each of these states is obtained. Then, diagnosis may be done or confirmed: 
does tissue from a particular patient have the gene expression profile of normal or CRC tissue. 

"Differential expression," or grammatical equivalents as used herein, refers to both qualitative as well 
as quantitative differences in the genes' temporal and/or cellular expression patterns within and 
among the cells. Thus, a differentially expressed gene can qualitatively have its expression altered, 
including an activation or inactivation, in, for example, normal versus CRC tissue. That is, genes may 
be turned on or turned off in a particular state, relative to another state. As is apparent to the skilled 
artisan, any comparison of two or more states can be made. Such a qualitatively regulated gene will 
exhibit an expression pattern within a state or cell type which is detectable by standard techniques in 
one such state or cell type, but is not detectable in both. Alternatively, the determination is quantitative 
in that expression is increased or decreased; that is, the expression of the gene is either upregulated, 
resulting in an increased amount of transcript, or downregulated, resulting in a decreased amount of 
transcript. The degree to which expression differs need only be large enough to quantify via standard 
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characterization techniques as outlined below, such as by use of Affymetrix GeneChip™ expression 
arrays, Lockhart, Nature Biotechnology, 14:1675-1680 (1996), hereby expressly incorporated by 
reference. Other techniques include, but are not limited to, quantitative reverse transcriptase PCR, 
Northern analysis and RNase protection. As outlined above, preferably the change in expression (i.e. 
upregulation or downregulation) is at least about 50%, more preferably at least about 100%, more 
preferably at least about 150%, more preferably, at least about 200%, with from 300 to at least 1000% 
being especially preferred. 

As will be appreciated by those in the art, this may be done by evaluation at either the gene transcript, 
or the protein level; that is, the amount of gene expression may be monitored using nucleic acid 
probes to the DNA or RNA equivalent of the gene transcript, and the quantification of gene expression 
levels, or, alternatively, the final gene product itself (protein) can be monitored, for example through 
the use of antibodies to the CRC protein and standard immunoassays (ELISAs.e tc.) or other 
techniques, including mass spectroscopy assays, 2D gel electrophoresis assays, etc. Thus, the 
proteins corresponding to CRC genes, i.e. those identified as being important in a CRC phenotype, 
can be evaluated in a CRC diagnostic test. 

In a preferred embodiment, gene expression monitoring is done and a number of genes, i.e. an 
expression profile, is monitored simultaneously, although multiple protein expression monitoring can 
be done as well. Similarly, these assays may be done on an individual basis as well. 

In this embodiment, the CRC nucleic acid probes are attached to biochips as outlined herein for the 
detection and quantification of CRC sequences in a particular cell. The assays are further described 
below in the example. 

In a preferred embodiment nucleic acids encoding the CRC protein are detected. Although DNA or 
RNA encoding the CRC protein may be detected, of particular interest are methods wherein the 
mRNA encoding a CRC protein is detected. The presence of mRNA in a sample is an indication that 
the CRC gene has been transcribed to form the mRNA, and suggests that the protein is expressed. 
Probes to detect the mRNA can be any nucleotide/deoxynucleotide probe that is complementary to 
and base pairs with the mRNA and includes but is not limited to oligonucleotides, cDNA or RNA. 
Probes also should contain a detectable label, as defined herein. In one method the mRNA is 
detected after immobilizing the nucleic acid to be examined on a solid support such as nylon 
membranes and hybridizing the probe with the sample. Following washing to remove the non- 
speciftcally bound probe, the label is detected. In another method detection of the mRNA is performed 
in situ, in this method permeabiiized cells or tissue samples are contacted with a detectably labeled 
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nucleic acid probe for sufficient time to allow the probe to hybridize with the target mRNA. Following 
washing to remove the non-specifically bound probe, the label is detected. For example a digoxygenin 
labeled riboprobe (RNA probe) that is complementary to the mRNA encoding a CRC protein is 
detected by binding the digoxygenin with an anti-digoxygenin secondary antibody and developed with 
5 nitro blue tetrazolium and 5-bromo-4-chloro-3-indoyl phosphate. 

In a preferred embodiment, any of the three classes of proteins as described herein (secreted, 
transmembrane or intracellular proteins) are used in diagnostic assays. The CRC proteins, 
antibodies, nucleic acids, modified proteins and cells containing CRC sequences are used in 
diagnostic assays. This can be done on an individual gene or corresponding polypeptide level. In a 
10 preferred embodiment, the expression profiles are used, preferably in conjunction with high throughput 
screening techniques to allow monitoring for expression profile genes and/or corresponding 
polypeptides. 

As described and defined herein, CRC proteins, including intracellular, transmembrane or secreted 
proteins, find use as markers of CRC. Detection of these proteins in putative CRC tissue or patients 

15 allows for a determination or diagnosis of CRC. Numerous methods known to those of ordinary skill in 
the art find use in detecting CRC. In one embodiment, antibodies are used to detect CRC proteins. A 
preferred method separates proteins from a sample or patient by electrophoresis on a gel (typically a 
denaturing and reducing protein gel, but may be any other type of gel including isoelectric focusing 
gels and the like). Following separation of proteins, the CRC protein is detected by immunoblotting 

2 0 with antibodies raised against the CRC protein. Methods of immunoblotting are well known to those of 
ordinary skill in the art. 

In another preferred method, antibodies to the CRC protein find use in in situ imaging techniques. In 
this method cells are contacted with from one to many antibodies to the CRC protein(s). Following 
washing to remove non-specific antibody binding, the presence of the antibody or antibodies is 

25 detected. In one embodiment the antibody is detected by incubating with a secondary antibody that 
contains a detectable label. In another method the primary antibody to the CRC protein(s) contains a 
detectable label. In another preferred embodiment each one of multiple primary antibodies contains a 
distinct and detectable label. This method finds particular use in simultaneous screening for a plurality 
of CRC proteins. As will be appreciated by one of ordinary skill in the art, numerous other histological 

30 imaging techniques are useful in the invention. 
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In a preferred embodiment the label is detected in a fluorometer which has the ability to detect and 
distinguish emissions of different wavelengths. In addition, a fluorescence activated cell sorter (FACS) 
can be used in the method. 

In another preferred embodiment, antibodies find use in diagnosing CRC from blood samples. As 
5 previously described, certain CRC proteins are secreted/circulating molecules. Blood samples, 

therefore, are useful as samples to be probed or tested for the presence of secreted CRC proteins. 
Antibodies can be used to detect the CRC by any of the previously described immunoassay 
techniques including ELISA, immunoblotting (Western blotting), immunoprecipitation, BIACORE 
technology and the like, as will be appreciated by one of ordinary skill in the art, 

10 In a preferred embodiment, in situ hybridization of labeled CRC nucleic acid probes to tissue arrays is 
done. For example, arrays of tissue samples, including CRC tissue and/or normal tissue, are made. 
In situ hybridization as is known in the art can then be done. 

It is understood that when comparing the fingerprints between an individual and a standard, the skilled 
artisan can make a diagnosis as well as a prognosis. It is further understood that the genes which 
15 indicate the diagnosis may differ from those which indicate the prognosis. 

In a preferred embodiment, the CRC proteins, antibodies, nucleic acids, modified proteins and cells 
containing CRC sequences are used in prognosis assays. As above, gene expression profiles can be 
generated that correlate to CRC severity, in terms of long term prognosis. Again, this may be done on 
either a protein or gene level, with the use of genes being preferred. As above, the CRC probes are 
20 attached to biochips for the detection and quantification of CRC sequences in a tissue or patient. The 
assays proceed as outlined for diagnosis. 

In a preferred embodiment, any of the three classes of proteins as described herein are used in drug 
screening assays. The CRC proteins, antibodies, nucleic acids, modified proteins and cells containing 
CRC sequences are used in drug screening assays or by evaluating the effect of drug candidates on a 
25 "gene expression profile" or expression profile of polypeptides. In a preferred embodiment, the 

expression profiles are used, preferably in conjunction with high throughput screening techniques to 
allow monitoring for expression profile genes after treatment with a candidate agent, Zlokarnik, et al., 
Science 279, 84-8 (1998), Heid, 1996 #69. 

In a preferred embodiment, the CRC proteins, antibodies, nucleic acids, modified proteins and cells 
30 containing the native or modified CRC proteins are used in screening assays. That is, the present 
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invention provides novel methods for screening for compositions which modulate the CRC phenotype. 
As above, this can be done on an individual gene level or by evaluating the effect of drug candidates 
on a "gene expression profile". In a preferred embodiment, the expression profiles are used, 
preferably in conjunction with high throughput screening techniques to allow monitoring for expression 
profile genes after treatment with a candidate agent, see Zlokamik, supra. 

Having identified the differentially expressed genes herein, a variety of assays may be executed. In a 
preferred embodiment, assays may be run on an individual gene or protein level. That is, having 
identified a particular gene as up regulated in CRC, candidate bioactive agents may be screened to 
modulate this gene's response; preferably to down regulate the gene, although in some circumstances 
to up regulate the gene. "Modulation" thus includes both an increase and a decrease in gene 
expression. The preferred amount of modulation will depend on the original change of the gene 
expression in normal versus tumor tissue, with changes of at least 10%, preferably 50%, more 
preferably 100-300%, and in some embodiments 300-1000% or greater. Thus, if a gene exhibits a 4 
fold increase in tumor compared to normal tissue, a decrease of about fourfold is desired; a 10 fold 
decrease in tumor compared to normal tissue gives a 10 fold increase in expression for a candidate 
agent is desired. 

As will be appreciated by those in the art, this may be done by evaluation at either the gene or the 
protein level; that is, the amount of gene expression may be monitored using nucleic acid probes and 
the quantification of gene expression levels, or, alternatively, the gene product itself can be monitored, 
for example through the use of antibodies to the CRC protein and standard immunoassays. 

In a preferred embodiment, gene expression monitoring is done and a number of genes, i.e. an 
expression profile, is monitored simultaneously, although multiple protein expression monitoring can 
be done as well. 

In this embodiment, the CRC nucleic acid probes are attached to biochips as outlined herein for the 
detection and quantification of CRC sequences in a particular cell. The assays are further described 
below. 

Generally, in a preferred embodiment, a candidate bioactive agent is added to the cells prior to 
analysis. Moreover, screens are provided to identify a candidate bioactive agent which modulates 
colorectal cancer, modulates CRC proteins, binds to a CRC protein, or interferes between the binding 
of a CRC protein and an antibody. 
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The term "candidate bioactive agent" or "drug candidate" or grammatical equivalents as used herein 
describes any molecule, e.g., protein, oligopeptide, small organic molecule, polysaccharide, 
polynucleotide, etc., to be tested for bioactive agents that are capable of directly or indirectly altering 
either the CRC phenotype or the expression of a CRC sequence, including both nucleic acid 
5 sequences and protein sequences. In preferred embodiments, the bioactive agents modulate the 
expression profiles, or expression profile nucleic acids or proteins provided herein. In a particularly 
preferred embodiment, the candidate agent suppresses a CRC phenotype, for example to a normal 
colon tissue fingerprint. Similarly, the candidate agent preferably suppresses a severe CRC 
phenotype. Generally a plurality of assay mixtures are run in parallel with different agent 
1 0 concentrations to obtain a differential response to the various concentrations. Typically, one of these 
concentrations serves as a negative control, i.e., at zero concentration or below the level of detection. 

In one aspect, a candidate agent will neutralize the effect of a CRC protein. By "neutralize" is meant 
that activity of a protein is either inhibited or counter acted against so as to have substantially no effect 
on a cell. 

15 Candidate agents encompass numerous chemical classes, though typically they are organic 

molecules, preferably small organic compounds having a molecular weight of more than 100 and less 
than about 2,500 daltons. Preferred small molecules are less than 2000, or less than 1500 or less 
than 1000 or less than 500 D. Candidate agents comprise functional groups necessary for structural 
interaction with proteins, particularly hydrogen bonding, and typically include at least an amine, 

20 carbonyl, hydroxy! or carboxyl group, preferably at least two of the functional chemical groups. The 
candidate agents often comprise cyclical carbon or heterocyclic structures and/or aromatic or 
polyaromatic structures substituted with one or more of the above functional groups. Candidate 
agents are also found among biomolecules including peptides, saccharides, fatty acids, steroids, 
purines, pyrimidines, derivatives, structural analogs or combinations thereof. Particularly preferred are 

25 peptides. 

Candidate agents are obtained from a wide variety of sources including libraries of synthetic or natural 
compounds. For example, numerous means are available for random and directed synthesis of a 
wide variety of organic compounds and biomolecules, including expression of randomized 
oligonucleotides. Alternatively, libraries of natural compounds in the form of bacterial, fungal, plant 
3 0 and animal extracts are available or readily produced. Additionally, natural or synthetically produced 
libraries and compounds are readily modified through conventional chemical, physical and 
biochemical means. Known pharmacological agents may be subjected to directed or random 
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chemical modifications, such as acylation, alkylation, esterification, amidification to produce structural 
analogs. 

In a preferred embodiment, the candidate bioactive agents are proteins. By "protein" herein is meant 
at least two covalently attached amino acids, which includes proteins, polypeptides, oligopeptides and 
5 peptides. The protein may be made up of naturally occurring amino acids and peptide bonds, or 

synthetic peptidomimetic structures. Thus "amino acid", or "peptide residue", as used herein means 
both naturally occurring and synthetic amino acids. For example, homo-phenylalanine, citrulline and 
noreleucine are considered amino acids for the purposes of the invention. "Amino acid" also includes 
imino acid residues such as proline and hydroxyproline. The side chains may be in either the (R) or 
10 the (S) configuration. In the preferred embodiment, the amino acids are in the (S) or L-configuration. 

If non-naturally occurring side chains are used, non-amino acid substituents may be used, for example 
to prevent or retard in vivo degradations. 

In a preferred embodiment, the candidate bioactive agents are naturally occurring proteins or 
fragments of naturally occurring proteins. Thus, for example, cellular extracts containing proteins, or 
15 random or directed digests of proteinaceous cellular extracts, may be used. In this way libraries of 
procaryotic and eucaryotic proteins may be made for screening in the methods of the invention. 
Particularly preferred in this embodiment are libraries of bacterial, fungal, viral, and mammalian 
proteins, with the latter being preferred, and human proteins being especially preferred. 

In a preferred embodiment, the candidate bioactive agents are peptides of from about 5 to about 30 
20 amino acids, with from about 5 to about 20 amino acids being preferred, and from about 7 to about 15 
being particularly preferred. The peptides may be digests of naturally occurring proteins as is outlined 
above, random peptides, or "biased" random peptides. By "randomized" or grammatical equivalents 
herein is meant that each nucleic acid and peptide consists of essentially random nucleotides and 
amino acids, respectively. Since generally these random peptides (or nucleic acids, discussed below) 
25 are chemically synthesized, they may incorporate any nucleotide or amino acid at any position. The 
synthetic process can be designed to generate randomized proteins or nucleic acids, to allow the 
formation of all or most of the possible combinations over the length of the sequence, thus forming a 
library of randomized candidate bioactive proteinaceous agents. 

In one embodiment, the library is fully randomized, with no sequence preferences or constants at any 
3 0 position. In a preferred embodiment, the library is biased. That is, some positions within the 
sequence are either held constant, or are selected from a limited number of possibilities. For 
example, in a preferred embodiment, the nucleotides or amino acid residues are randomized within a 
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defined class, for example, of hydrophobic amino acids, hydrophilic residues, sterically biased (either 
small or Jarge) residues, towards the creation of nucleic acid binding domains, the creation of 
cysteines, for cross-linking, prolines for SH-3 domains, serines, threonines, tyrosines or histidines for 
phosphorylation sites, etc., or to purines, etc. 

5 In a preferred embodiment, the candidate bioactive agents are nucleic acids, as defined above. 

As described above generally for proteins, nucleic acid candidate bioactive agents may be naturally 
occurring nucleic acids, random nucleic acids, or "biased" random nucleic acids. For example, digests 
of procaryotic or eucaryotic genomes may be used as is outlined above for proteins. 

In a preferred embodiment, the candidate bioactive agents are organic chemical moieties, a wide 
1 0 variety of which are available in the literature . 

After the candidate agent has been added and the cells allowed to incubate for some period of time, 
the sample containing the target sequences to be analyzed is added to the biochip. If required, the 
target sequence is prepared using known techniques. For example, the sample may be treated to 
lyse the cells, using known lysis buffers, electroporation, etc., with purification and/or amplification 
15 such as PCR occurring as needed, as will be appreciated by those in the art. For example, an in vitro 
transcription with labels covalently attached to the nucleosides is done. Generally, the nucleic acids 
are labeled with biotin-FITC or PE, or with cy3 or cy5. 

In a preferred embodiment, the target sequence is labeled with, for example, a fluorescent, a 
chemiluminescent, a chemical, or a radioactive signal, to provide a means of detecting the target 

2 0 sequence's specific binding to a probe. The label also can be an enzyme, such as, alkaline 

phosphatase or horseradish peroxidase, which when provided with an appropriate substrate produces 
a product that can be detected. Alternatively, the label can be a labeled compound or small molecule, 
such as an enzyme inhibitor, that binds but is not catalyzed or altered by the enzyme. The label also 
can be a moiety or compound, such as, an epitope tag or biotin which specifically binds to streptavidin. 

25 For the example of biotin, the streptavidin is labeled as described above, thereby, providing a 

detectable signal for the bound target sequence. As known in the art, unbound labeled streptavidin is 
removed prior to analysis. 

As will be appreciated by those in the art, these assays can be direct hybridization assays or can 
comprise "sandwich assays'*, which include the use of multiple probes, as is generally outlined in U.S. 
30 Patent Nos. 5,681,702, 5,597,909, 5,545,730, 5,594,117, 5,591,584, 5,571,670, 5,580,731, 5,571,670, 
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5,591,584, 5,624,802, 5,635,352, 5,594,118, 5,359,100, 5,124,246 and 5,681,697, a!! of which are 
hereby incorporated by reference. In this embodiment, in general, the target nucleic acid is prepared 
as outlined above, and then added to the biochip comprising a plurality of nucleic acid probes, under 
conditions that allow the formation of a hybridization complex. 

5 A variety of hybridization conditions may be used in the present invention, including high, moderate 
and low stringency conditions as outlined above. The assays are generally run under stringency 
conditions which allows formation of the label probe hybridization complex only in the presence of 
target. Stringency can be controlled by altering a step parameter that is a thermodynamic variable, 
including, but not limited to, temperature, formamide concentration, salt concentration, chaotropic salt 
1 0 concentration pH, organic solvent concentration, etc. 

These parameters may also be used to control non-specific binding, as is generally outlined in U.S. 
Patent No. 5,681,697. Thus it may be desirable to perform certain steps at higher stringency 
conditions to reduce non-specific binding. 

The reactions outlined herein may be accomplished in a variety of ways, as will be appreciated by 
15 those in the art. Components of the reaction may be added simultaneously, or sequentially, in any 
order, with preferred embodiments outlined below. In addition, the reaction may include a variety of 
other reagents may be included in the assays. These include reagents like salts, buffers, neutral 
proteins, e.g. albumin, detergents, etc which may be used to facilitate optimal hybridization and 
detection, and/or reduce non-specific or background interactions. Also reagents that otherwise 
2 0 improve the efficiency of the assay, such as protease inhibitors, nuclease inhibitors, antimicrobial 
agents, etc., may be used, depending on the sample preparation methods and purity of the target. 

Once the assay is run, the data is analyzed to determine the expression levels, and changes in 
expression levels as between states, of individual genes, forming a gene expression profile. 



The screens are done to identify drugs or bioactive agents that modulate the CRC phenotype. 

2 5 Specifically, there are several types of screens that can be run. A preferred embodiment is in the 

screening of candidate agents that can induce or suppress a particular expression profile, thus 
preferably generating the associated phenotype. That is, candidate agents that can mimic or produce 
an expression profile in CRC similar to the expression profile of normal colon tissue is expected to 
result in a suppression of the CRC phenotype. Thus, in this embodiment, mimicking an expression 

3 0 profile, or changing one profile to another, is the goal. 
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in a preferred embodiment, as for the diagnosis and prognosis applications, having identified the 
differentially expressed genes important in any one state, screens can be run to alter the expression of 
the genes individually. That is, screening for modulation of regulation of expression of a single gene 
can be done; that is, rather than try to mimic all or part of an expression profile, screening for 
5 regulation of individual genes can be done. Thus, for example, particularly in the case of target genes 
whose presence or absence is unique between two states, screening is done for modulators of the 
target gene expression. 

In a preferred embodiment, screening is done to alter the biological function of the expression product 
of the differentially expressed gene. Again, having identified the importance of a gene in a particular 
1 0 state, screening for agents that bind and/or modulate the biological activity of the gene product can be 
run as is more fully outlined below. 

Thus, screening of candidate agents that modulate the CRC phenotype either at the gene expression 
level or the protein level can be done. 

In addition screens can be done for novel genes that are induced in response to a candidate agent. 

15 After identifying a candidate agent based upon its ability to suppress a CRC expression pattern 

leading to a normal expression pattern, or modulate a single CRC gene expression profile so as to 
mimic the expression of the gene from normal tissue, a screen as described above can be performed 
to identify genes that are specifically modulated in response to the agent. Comparing expression 
profiles between normal tissue and agent treated CRC tissue reveals genes that are not expressed in 

2 0 normal tissue or CRC tissue, but are expressed in agent treated tissue. These agent specific 

sequences can be identified and used by any of the methods described herein for CRC genes or 
proteins. In particular these sequences and the proteins they encode find use in marking or 
identifying agent treated cells. In addition, antibodies can be raised against the agent induced proteins 
and used to target novel therapeutics to the treated CRC tissue sample. 



25 Thus, in one embodiment, a candidate agent is administered to a population of CRC cells, that thus 

has an associated CRC expression profile. By "administration" or "contacting" herein is meant that the 
candidate agent is added to the cells in such a manner as to allow the agent to act upon the cell, 
whether by uptake and intracellular action, or by action at the cell surface. In some embodiments, 
nucleic acid encoding a proteinaceous candidate agent (i.e. a peptide) may be put into a viral 

3 0 construct such as a retroviral construct and added to the cell, such that expression of the peptide 
agent is accomplished; see PCT US97/01019, hereby expressly incorporated by reference. 
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Once the candidate agent has been administered to the cells, the ceils can be washed if desired and 
are allowed to incubate under preferably physiological conditions for some period of time. The cells 
are then harvested and a new gene expression profile is generated, as outlined herein. 

Thus, for example, CRC tissue may be screened for agents that reduce or suppress the CRC 
5 phenotype. A change in at least one gene of the expression profile indicates that the agent has an 
effect on CRC activity. By defining such a signature for the CRC phenotype, screens for new drugs 
that alter the phenotype can be devised. With this approach, the drug target need not be known and 
need not be represented in the original expression screening platform, nor does the level of transcript 
for the target protein need to change. 

10 In a preferred embodiment, as outlined above, screens may be done on individual genes and gene 

products (proteins). That is, having identified a particular differentially expressed gene as important in 
a particular state, screening of modulators of either the expression of the gene or the gene product 
itself can be done. The gene products of differentially expressed genes are sometimes referred to 
herein as "CRC proteins" or a "CCMP". In preferred embodiments, the CCMP is as depicted in 

15 Figures 17-20, 24, 25, 29, 33 and 36, more preferably the protein having the sequence shown in 
Figures 29 or 36 or encoded by the sequences of Figures 27, 36 and 39-48. The CCMP may be a 
fragment, or alternatively, be the full length protein to a fragment shown herein. Preferably, the CCMP 
is a fragment of approximately 14 to 24 amino acids long. More preferably the fragment is a soluble 
fragment. 

2 0 In a preferred embodiment, the fragment is from CAA9. Preferably, the fragment includes a non- 

transmenbrane region. In a preferred embodiment, the CAA9 fragment has an N-terminal Cys to aid 
in solubility. Preferably, the fragment is selected from CAA9p1, Caa9p2, CAA9p3, CAA9p4, 
CAA9p4MAPS, CAA9p5 and CAA9p5MAPS. 

In a preferred e mbodime nt, the frag ment is charg ed and from the c-terminus of CAA2. In one 

2 5 embodiment, the c-terminus of the fragment is kept as a free acid and the n-terminus is a free amine 

to aid in coupling, i.e., to cysteine. In another embodiment, the fragment is an internal peptide 
overlapping hydrophilic stretch of CAA2. In a preferred embodiment, the termini is blocked. 
Preferably, the fragment of CAA2 is selected from CAA2p1 or CAA2p2. In another preferred 
embodiment, the fragment is a novel fragment from the N-terminal. In one embodiment, the fragment 

3 0 excludes sequence outside of the N-terminal, in another embodiment, the fragment includes at least a 

portion of the N-terminal. "N-terminal" is used interchangeably herein with M N-terminus rt which is 
further described above. 
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In one embodiment the CRC proteins are conjugated to an immunogenic agent as discussed herein. 
In one embodiment the CRC protein is conjugated to BSA. 

Thus, in a preferred embodiment, screening for modulators of expression of specific genes can be 
done. This will be done as outlined above, but in general the expression of only one or a few genes 
5 are evaluated. 

In a preferred embodiment, screens are designed to first find candidate agents that can bind to 
differentially expressed proteins, and then these agents may be used in assays that evaluate the 
ability of the candidate agent to modulate differentially expressed activity. Thus, as will be appreciated 
by those in the art, there are a number of different assays which may be run; binding assays and 
1 0 activity assays. 

In a preferred embodiment, binding assays are done. In general, purified or isolated gene product is 
used; that is, the gene products of one or more differentially expressed nucleic acids are made. In 
general, this is done as is known in the art. For example, antibodies are generated to the protein gene 
products, and standard immunoassays are run to determine the amount of protein present. 
15 Alternatively, cells comprising the CRC proteins can be used in the assays. 

Thus, in a preferred embodiment, the methods comprise combining a CRC protein and a candidate 
bioactive agent, and determining the binding of the candidate agent to the CRC protein. Preferred 
embodiments utilize the human CRC protein, although other mammalian proteins may also be used, 
for example for the development of animal models of human disease. In some embodiments, as 

2 0 outlined herein, variant or derivative CRC proteins may be used. 

Generally, in a preferred embodiment of the methods herein, the CRC protein or the candidate agent 
is non-diffusably bound to an insoluble support having isolated sample receiving areas (e.g. a 

-mfetolitejr^jJaie^ai supports may be made of an y composition t o which the 

25 compositions can be bound, is readily separated from soluble material, and is otherwise compatible 

with the overall method of screening. The surface of such supports may be solid or porous and of any 
convenient shape. Examples of suitable insoluble supports include microtiter plates, arrays, 
membranes and beads. These are typically made of glass, plastic (e.g., polystyrene), 
polysaccharides, nylon or nitrocellulose, teflon™, etc. Microtiter plates and arrays are especially 

3 0 convenient because a large number of assays can be carried out simultaneously, using small amounts 

of reagents and samples. The particular manner of binding of the composition is not cmc\a\ so long 
as it is compatible with the reagents and overall methods of the invention, maintains the activity of the 
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composition and is nondiff usable. Preferred methods of binding include the use of antibodies (which 
do not sterically block either the ligand binding site or activation sequence when the protein is bound to 
the support), direct binding to "sticky" or ionic supports, chemical crosslinking, the synthesis of the 
protein or agent on the surface, etc. Following binding of the protein or agent, excess unbound 
5 material is removed by washing. The sample receiving areas may then be blocked through incubation 
with bovine serum albumin (BSA), casein or other innocuous protein or other moiety. 

In a preferred embodiment, the CRC protein is bound to the support, and a candidate bioactive agent 
is added to the assay. Alternatively, the candidate agent is bound to the support and the CRC protein 
is added. Novel binding agents include specific antibodies, non-natural binding agents identified in 
10 screens of chemical libraries, peptide analogs, etc. Of particular interest are screening assays for 

agents that have a low toxicity for human cells. A wide variety of assays may be used for this purpose, 
including labeled in vitro protein-protein binding assays, electrophoretic mobility shift assays, 
immunoassays for protein binding, functional assays (phosphorylation assays, etc.) and the like. 

The determination of the binding of the candidate bioactive agent to the CRC protein may be done in a 
15 number of ways. In a preferred embodiment, the candidate bioactive agent is labeled, and binding 

determined directly. For example, this may be done by attaching all or a portion of the CRC protein to 
a solid support, adding a labeled candidate agent (for example a fluorescent label), washing off 
excess reagent, and determining whether the label is present on the solid support. Various blocking 
and washing steps may be utilized as is known in the art. 

20 By "labeled" herein is meant that the compound is either directly or indirectly labeled with a label which 
provides a detectable signal, e.g. radioisotope, fluorescers, enzyme, antibodies, particles such as 
magnetic particles, chemiluminescers, or specific binding molecules, etc. Specific binding molecules 
include pairs, such as biotin and streptavidin, digoxin and antidigoxin etc. For the specific binding 
members, the complementary member would normally be labeled with a molecule which provides for 

25 d etection, in accordance with know n procedures, as outlined above. The label can directly or indirectly 
provide a detectable signal. 

In some embodiments, only one of the components is labeled. For example, the proteins (or 
proteinaceous candidate agents) may be labeled at tyrosine positions using 126 l, or with fluorophores. 
Alternatively, more than one component may be labeled with different labels; using 125 l for the proteins, 
3 0 for example, and a fluorophor for the candidate agents. 
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In a preferred embodiment, the binding of the candidate bioactive agent is determined through the use 
of competitive binding assays, in this embodiment, the competitor is a binding moiety known to bind 
to the target molecule (i.e. CRC) f such as an antibody, peptide, binding partner, iigand, etc. Under 
certain circumstances, there may be competitive binding as between the bioactive agent and the 
binding moiety, with the binding moiety displacing the bioactive agent. 

In one embodiment, the candidate bioactive agent is labeled. Either the candidate bioactive agent, or 
the competitor, or both, is added first to the protein for a time sufficient to allow binding, if present. 
Incubations may be performed at any temperature which facilitates optimal activity, typically between 4 
and 40°C. Incubation periods are selected for optimum activity, but may also be optimized to facilitate 
rapid high through put screening. Typically between 0.1 and 1 hour will be sufficient Excess reagent 
is generally removed or washed away. The second component is then added, and the presence or 
absence of the labeled component is followed, to indicate binding. 

In a preferred embodiment, the competitor is added first, followed by the candidate bioactive agent. 
Displacement of the competitor is an indication that the candidate bioactive agent is binding to the 
CRC protein and thus is capable of binding to, and potentially modulating, the activity of the CRC 
protein. In this embodiment, either component can be labeled. Thus, for example, if the competitor is 
labeled, the presence of label in the wash solution indicates displacement by the agent. Alternatively, 
if the candidate bioactive agent is labeled, the presence of the label on the support indicates 
displacement. 

In an alternative embodiment, the candidate bioactive agent is added first, with incubation and 
washing, followed by the competitor. The absence of binding by the competitor may indicate that the 
bioactive agent is bound to the CRC protein with a higher affinity. Thus, if the candidate bioactive 
agent is labeled, the presence of the label on the support, coupled with a lack of competitor binding, 
may indicate that the candidate agent is capable of binding to the CRC protein. 



In a preferred embodiment, the methods comprise differential screening to identity bioactive agents 
that are capable of modulating the activity of the CRC proteins. In this embodiment, the methods 
comprise combining a CRC protein and a competitor in a first sample. A second sample comprises a 
candidate bioactive agent, a CRC protein and a competitor. The binding of the competitor is 
determined for both samples, and a change, or difference in binding between the two samples 
indicates the presence of an agent capable of binding to the CRC protein and potentially modulating 
its activity. That is, if the binding of the competitor is different in the second sample relative to the first 
sample, the agent is capable of binding to the CRC protein. 
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Alternatively, a preferred embodiment utilizes differential screening to identify drug candidates that 
bind to the native CRC protein, but cannot bind to modified CRC proteins. The structure of the CRC 
protein may be modeled, and used in rational drug design to synthesize agents that interact with that 
site. Drug candidates that affect CRC bioactivity are also identified by screening drugs for the ability to 
either enhance or reduce the activity of the protein. 

Positive controls and negative controls may be used in the assays. Preferably all control and test 
samples are performed in at least triplicate to obtain statistically significant results. Incubation of all 
samples is for a time sufficient for the binding of the agent to the protein. Following incubation, all 
samples are washed free of non-specifically bound material and the amount of bound, generally 
labeled agent determined. For example, where a radiolabel is employed, the samples may be 
counted in a scintillation counter to determine the amount of bound compound. 

A variety of other reagents may be included in the screening assays. These include reagents like 
salts, neutral proteins, e.g. albumin, detergents, etc which may be used to facilitate optimal 
protein-protein binding and/or reduce non-specific or background interactions. Also reagents that 
otherwise improve the efficiency of the assay, such as protease inhibitors, nuclease inhibitors, 
anti-microbial agents, etc., may be used. The mixture of components may be added in any order that 
provides for the requisite binding. 

Screening for agents that modulate the activity of CRC proteins may also be done. In a preferred 
embodiment, methods for screening for a bioactive agent capable of modulating the activity of CRC 
proteins comprise the steps of adding a candidate bioactive agent to a sample of CRC proteins, as 
above, and determining an alteration in the biological activity of CRC proteins. "Modulating the activity 
of CRC" includes an increase in activity, a decrease in activity, or a change in the type or kind of 
activity present Thus, in this embodiment, the candidate agent should both bind to CRC proteins 
(although this may not be necessary), and alter its biological or biochemical activity as defined herein. 
The^ethodsnnefude both in vitro screening methods^as^are generaJly-outlined-above, andia vivo __ 
screening of cells for alterations in the presence, distribution, activity or amount of CRC proteins. 

Thus, in this embodiment, the methods comprise combining a CRC sample and a candidate bioactive 
agent, and evaluating the effect on CRC activity. By "CRC activity" or grammatical equivalents herein 
is meant one of the CRC's biological activities, including, but not limited to, cell division, preferably in 
colon tissue, cell proliferation, tumor growth, transformation of cells. In one embodiment, CRC activity 
includes activation of CZA8, BCX2, CBC2, CBC1 , CBC3, CJA9, BCN5, CGA1, BCN7, CQA2, CJA8, 
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CAA2, CAA9, CGA7 and/or CGA8*. preferably one of the CRC proteins listed in Figure 14. An 
inhibitor of CRC activity is the inhibition of any one or more CRC activities. 

In a preferred embodiment the activity of the CRC protein is increased; in another preferred 
embodiment, the activity of the CRC protein is decreased. Thus, bioactive agents that are antagonists 
5 are preferred in some embodiments, and bioactive agents that are agonists may be preferred in other 
embodiments. 

In a preferred embodiment, the invention provides methods for screening for bioactive agents capable 
of modulating the activity of a CRC protein. The methods comprise adding a candidate bioactive 
agent, as defined above, to a cell comprising CRC proteins. Preferred cell types include almost any 
1 0 cell. The cells contain a recombinant nucleic acid that encodes a CRC protein. In a preferred 
embodiment, a library of candidate agents are tested on a plurality of cells. 

In one aspect, the assays are evaluated in the presence or absence or previous or subsequent 
exposure of physiological signals, for example hormones, antibodies, peptides, antigens, cytokines, 
growth factors, action potentials, pharmacological agents including chemotherapeutics, radiation, 
1 5 carcinogenics, or other cells (i.e. cell-cell contacts). In another example, the determinations are 
determined at different stages of the cell cycle process. 

In this way, bioactive agents are identified. Compounds with pharmacological activity are able to 
enhance or interfere with the activity of the CRC protein. In one embodiment, "colorectal cancer 
protein activity" as used herein includes at least one of the following: colorectal cancer activity, binding 
2 0 to CJA8, activation of CJA8 or activation of substrates of CJA8 by CJA8. In one embodiment, 

colorectal cancer activity is defined as the unregulated proliferation of colon tissue, or the growth of 
cancer in colon tissue. In one aspect colorectal cancer activity as defined herein is related to the 
activity of CJA8 in the upregulation of C JA8 in colon cancer tissue. 



In another embodiment, colorectal cancer protein activity includes at least one of the following: 
25 colorectal cancer activity, binding to one of CAA2, CAA9, CGA7 and CGA8, activation of one of 

CAA2, CAA9, CGA7, and CGA8 or activation of substrates of CAA2, CAA9, CGA7 or CGA8 by CAA2, 
CAA9, CGA7 or CGA8, respectively. In one preferred embodiment, CAA2 comprises its N-terminal 
end. In one aspect, colorectal cancer activity as defined herein is related to the activity of CAA2, 
CAA9, CGA7 and/or CGA8 in the upregulation of CAA2, CAA9, CGA7 and/or CGA8, respectively, in 
3 0 colon cancer tissue. 
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In one embodiment, a method of inhibiting colon cancer cell division is provided. The method 
comprises administration of a colorectal cancer inhibitor. 

In another embodiment, a method of inhibiting tumor growth is provided. The method comprises 
administration of a colorectal cancer inhibitor. 

5 In a further embodiment, methods of treating cells or individuals with cancer are provided. The 
method comprises administration of a colorectal cancer inhibitor. 

In one embodiment, a colorectal cancer inhibitor is an antibody as discussed above. In another 
embodiment, the colorectal cancer inhibitor is an antisense molecule. Antisense molecules as used 
herein include antisense or sense oligonucleotides comprising a singe-stranded nucleic acid sequence 

10 (either RNA or DNA) capable of binding to target mRNA (sense) or DNA (antisense) sequences for 
coforectal cancer molecules. A preferred antisense molecule is for CZA8, BCX2, CBC2, CBC1, 
CBC3, CJA8, CJA9, BCN5, CQA1, BCN7, CQA2, CAA2, CAA9, CGA7 or CGA8, more preferably for 
the CRC sequences referenced in Figure 14, or for a ligand or activator thereof, A most preferred 
antisense molecule is for CJA8 or for a ligand or activator thereof. Antisense or sense 

15 oligonucleotides, according to the present invention, comprise a fragment generally at least about 14 
nucleotides, preferably from about 14 to 30 nucleotides. The ability to derive an antisense or a sense 
oligonucleotide, based upon a cDNA sequence encoding a given protein is described in, for example, 
Stein and Cohen (Cancer Res. 48:2659, 1988) and van der Krol et al. (BioTechniques 6:958, 1988). 

Antisense molecules may be introduced into a cell containing the target nucleotide sequence by 
2 0 formation of a conjugate with a ligand binding molecule, as described in WO 91/04753. Suitable 

ligand binding molecules include, but are not limited to, cell surface receptors, growth factors, other 
cytokines, or other ligands that bind to cell surface receptors. Preferably, conjugation of the ligand 
binding molecule does not substantially interfere with the ability of the ligand binding molecule to bind 
_ to its corresponding molecule or receptor, or block entry of the sense or antisense oligonucleotide or 

2 5 its conjugated version into the cell. Alternatively, a sense or an antisense oligonucleotide may be 

introduced into a cell containing the target nucleic acid sequence by formation of an oligonucleotide- 
lipid complex, as described in WO 90/10448. It is understood that the use of antisense molecules or 
knock out and knock in models may also be used in screening assays as discussed above, in addition 
to methods of treatment. 

3 0 The compounds having the desired pharmacological activity may be administered in a physiologically 

acceptable carrier to a host, as previously described. The agents may be administered in a variety of 
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ways, orally, parenterally e.g., subcutaneously, intraperitoneal^, intravascularly, etc. Depending upon 
the manner of introduction, the compounds may be formulated in a variety of ways. The concentration 
of therapeutically active compound in the formulation may vary from about 0,1-1 00 wt.%. The agents 
may be administered alone or in combination with other treatments, i.e., radiation. 

5 The pharmaceutical compositions can be prepared in various forms, such as granules, tablets, pills, 
suppositories, capsules, suspensions, salves, lotions and the like. Pharmaceutical grade organic or 
inorganic carriers and/or diluents suitable for oral and topical use can be used to make up 
compositions containing the therapeutically-active compounds. Diluents known to the art include 
aqueous media, vegetable and animal oils and fats. Stabilizing agents, wetting and emulsifying 
10 agents, salts for varying the osmotic pressure or buffers for securing an adequate pH value, and skin 
penetration enhancers can be used as auxiliary agents. 

Without being bound by theory, it appears that the various CRC sequences are important in CRC. 
Accordingly, disorders based on mutant or variant CRC genes may be determined. In one 
embodiment, the invention provides methods for identifying cells containing variant CRC genes 
15 comprising determining all or part of the sequence of at least one endogeneous CRC genes in a cell. 
As will be appreciated by those in the art, this may be done using any number of sequencing 
techniques. In a preferred embodiment, the invention provides methods of identifying the CRC 
genotype of an individual comprising determining all or part of the sequence of at least one CRC gene 
of the individual. This is generally done in at least one tissue of the individual, and may include the 

2 0 evaluation of a number of tissues or different samples of the same tissue. The method may include 

comparing the sequence of the sequenced CRC gene to a known CRC gene, i.e. a wild-type gene. 

The sequence of all or part of the CRC gene can then be compared to the sequence of a known CRC 
gene to determine if any differences exist. This can be done using any number of known homology 
programs, such as Bestfit, etc. In a preferred embodiment, the presence of a a difference in the 
25 seq uence b etwe en the C RC g ene of the patient and the known CRC gene is indicative of a disease 
state or a propensity for a disease state, as outlined herein. 

In a preferred embodiment, the CRC genes are used as probes to determine the number of copies of 
the CRC gene in the genome. 

In another preferred embodiment CRC genes are used as probed to determine the chromosomal 

3 0 localization of the CRC genes. Information such as chromosomal localization finds use in providing a 
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diagnosis or prognosis in particular when chromosomal abnormalities such as translocations, and the 
like are identified in CRC gene loci. 

Thus, in one embodiment, methods of modulating CRC in cells or organisms are provided. In one 
embodiment, the methods comprise administering to a cell an anti-CRC antibody that reduces or 
eliminates the biological activity of an endogeneous CRC protein. Alternatively, the methods comprise 
administering to a cell or organism a recombinant nucleic acid encoding a CRC protein. As will be 
appreciated by those in the art, this may be accomplished in any number of ways. In a preferred 
embodiment, for example when the CRC sequence is down-regulated in CRC, the activity of the CRC 
gene is increased by increasing the amount of CRC in the cell, for example by overexpressing the 
endogeneous CRC or by administering a gene encoding the CRC sequence, using known gene- 
therapy techniques, for example. In a preferred embodiment, the gene therapy techniques include the 
incorporation of the erogenous gene using enhanced homologous recombination (EHR), for example 
as described in PCT/US93/03868, hereby incorporated by reference in its entirety. Alternatively, for 
example when the CRC sequence is up-regulated in CRC, the activity of the endogeneous CRC gene 
is decreased, for example by the administration of a CRC antisense nucleic acid. 

In one embodiment, the CRC proteins of the present invention may be used to generate polyclonal 
and monoclonal antibodies to CRC proteins, which are useful as described herein. Similarly, the CRC 
proteins can be coupled, using standard technology, to affinity chromatography columns. These 
columns may then be used to purify CRC antibodies. In a preferred embodiment, the antibodies are 
generated to epitopes unique to a CRC protein; that is, the antibodies show little or no cross-reactivity 
to other proteins. These antibodies find use in a number of applications. For example, the CRC 
antibodies may be coupled to standard affinity chromatography columns and used to purify CRC 
proteins. The antibodies may also be used as blocking polypeptides, as outlined above, since they will 
specifically bind to the CRC protein. 

In 

a patient. By "therapeutically effective dose" herein is meant a dose that produces the effects for 
which it is administered. The exact dose will depend on the purpose of the treatment, and will be 
ascertainable by one skilled in the art using known techniques. As is known in the art, adjustments for 
CRC degradation, systemic versus localized delivery, and rate of new protease synthesis, as well as 
the age, body weight, general health, sex, diet, time of administration, drug interaction and the severity 
of the condition may be necessary, and will be ascertainable with routine experimentation by those 
skilled in the art. 
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A "patient" for the purposes of the present invention includes both humans and other animals, 
particularly mammals, and organisms. Thus the methods are applicable to both human therapy and 
veterinary applications. In the preferred embodiment the patient is a mammal, and in the most 
preferred embodiment the patient is human. 

5 The administration of the CRC proteins and modulators of the present invention can be done in a 

variety of ways as discussed above, including, but not limited to, orally, subcutaneously, intravenously, 
intranasally, transdermal^, intraperitoneally, intramuscularly, intrapulmonary, vaginally, rectally, or 
intraocuiarly. In some instances, for example, in the treatment of wounds and inflammation, the CRC 
proteins and modulators may be directly applied as a solution or spray. 

1 0 The pharmaceutical compositions of the present invention comprise a CRC protein in a form suitable 
for administration to a patient. In the preferred embodiment, the pharmaceutical compositions are in a 
water soluble form, such as being present as pharmaceutically acceptable salts, which is meant to 
include both acid and base addition salts. "Pharmaceutically acceptable acid addition salt" refers to 
those salts that retain the biological effectiveness of the free bases and that are not biologically or 

15 otherwise undesirable, formed with inorganic acids such as hydrochloric acid, hydrobromic acid, 

sulfuric acid, nitric acid, phosphoric acid and the like, and organic acids such as acetic acid, propionic 
acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid, succinic acid, fumaric acid, 
tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, 
ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the like. "Pharmaceutically acceptable 

20 base addition salts" include those derived from inorganic bases such as sodium, potassium, lithium, 
ammonium, calcium, magnesium, iron, zinc, copper, manganese, aluminum salts and the like. 
Particularly preferred are the ammonium, potassium, sodium, calcium, and magnesium salts. Salts 
derived from pharmaceutically acceptable organic non-toxic bases include salts of primary, secondary, 
and tertiary amines, substituted amines including naturally occurring substituted amines, cyclic amines 

25 and basic ion exchange resins, such as isopropylamine, trimethylamine, diethylamine, triethylamine, 
tripropylamine, and ethanolamine. 



The pharmaceutical compositions may also include one or more of the following: carrier proteins such 
as serum albumin; buffers; fillers such as microcrystalline cellulose, lactose, corn and other starches; 
binding agents; sweeteners and other flavoring agents; coloring agents; and polyethylene glycol. 
3 0 Additives are well known in the art, and are used in a variety of formulations. 

In a preferred embodiment, CRC proteins and modulators are administered as therapeutic agents, 
and can be formulated as outlined above. Similarly, CRC genes (including both the full-length 
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sequence, partial sequences, or regulatory sequences of the CRC coding regions) can be 
administered in gene therapy applications, as is known in the art. These CRC genes can include 
antisense applications, either as gene therapy (i.e. for incorporation into the genome) or as antisense 
compositions, as will be appreciated by those in the art. 

5 In a preferred embodiment, CRC genes are administered as DNA vaccines, either single genes or 
combinations of CRC genes. Naked DNA vaccines are generally known in the art. Brower, Nature 
Biotechnology, 16:1304-1305 (1998). 

In one embodiment, CRC genes of the present invention are used as DNA vaccines. Methods for the 
use of genes as DNA vaccines are well known to one of ordinary skill in the art, and include placing a 

1 0 CRC gene or portion of a CRC gene under the control of a promoter for expression in a CRC patient. 
The CRC gene used for DNA vaccines can encode full-length CRC proteins, but more preferably 
encodes portions of the CRC proteins including peptides derived from the CRC protein. In a preferred 
embodiment a patient is immunized with a DNA vaccine comprising a plurality of nucleotide 
sequences derived from a CRC gene. Similarly, it is possible to immunize a patient with a plurality of 

15 CRC genes or portions thereof as defined herein. Without being bound by theory, expression of the 
polypeptide encoded by the DNA vaccine, cytotoxic T-cells, helper T-cells and antibodies are induced 
which recognize and destroy or eliminate cells expressing CRC proteins. 

In a preferred embodiment, the DNA vaccines include a gene encoding an adjuvant molecule with the 
DNA vaccine. Such adjuvant molecules include cytokines that increase the immunogenic response to 
20 the CRC polypeptide encoded by the DNA vaccine. Additional or alternative adjuvants are known to 
those of ordinary skill in the art and find use in the invention. 

In another preferred embodiment CRC genes find use in generating animal models of CRC. As is 
appreciated by one of ordinary skill in the art, when the CRC gene identified is repressed or 
di minished in CRC tissue, gene therapy technology wh erein antisense RNA directed to the CRC gene 

2 5 will also diminish or repress expression of the gene. An animal generated as such serves as an 

animal model of CRC that finds use in screening bioactive drug candidates. Similarly, gene knockout 
technology, for example as a result of homologous recombination with an appropriate gene targeting 
vector, will result in the absence of the CRC protein. When desired, tissue-specific expression or 
knockout of the CRC protein may be necessary. 

3 0 It is also possible that the CRC protein is overexpressed in CRC. As such, transgenic animals can be 

generated that overexpress the CRC protein. Depending on the desired expression level, promoters 
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of various strengths can be employed to express the transgene. Also, the number of copies of the 
integrated transgene can be determined and compared for a determination of the expression level of 
the transgene. Animals generated by such methods find use as animal models of CRC and are 
additionally useful in screening for bioactive molecules to treat CRC. 

5 It is understood that the examples described herein in no way serve to limit the true scope of this 
invention, but rather are presented for illustrative purposes. All references and sequences of 
accession numbers cited herein are incorporated by reference in their entirety. 

EXAMPLES 

Example 1 

10 Tissue Preparation. Labeling Chips, and Fingerprints 

Purify total RNA from tissue using TRIzol Reagent 

Estimate tissue weight. Homogenize tissue samples in 1 ml of TRIzol per 50mg of tissue using a 
Polytron 3100 homogenizes The generator/probe used depends upon the tissue size. A 
generator that is too large for the amount of tissue to be homogenized will cause a loss of sample 
1 5 and lower RNA yield. Use the 20mm generator for tissue weighing more than 0.6g. If the working 
volume is greater than 2ml, then homogenize tissue in a 15ml polypropylene tube (Falcon 2059). 
Fill tube no greater than 10ml. 

HOMOGENIZATION 

Before using generator, it should have been cleaned after last usage by running it through soapy 
2 0 H20 and rinsing thoroughly. Run through with EtOH to sterilize. Keep tissue frozen until ready. 
Add TRIzol direct)y to frozen tissue then homogenize. 

Following homogenization, remove insoluble material from the homogenate by centrifugation at 
7500 x g for 15 min. in a Sorvall superspeed or 12,000 x g for 10 min. in an Eppendorf centrifuge 
at 4°C. Transfer the cleared homogenate to a new tube(s). The samples may be frozen now at - 
2 5 60 to -70°C (and kept for at least one month) or you may continue with the purification. 

PHASE SEPARATION 

Incubate the homogenized samples for 5 minutes at room temperature. 

Add 0.2ml of chloroform per 1mi of TRIzol reagent used in the original homogenization. 

Cap tubes securely and shake tubes vigorously by hand (do not vortex) for 15 seconds. 
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Incubate samples at room temp, for 2-3 minutes. Centrifuge samples at 6500rpm in a Sorvall 
superspeed for 30 min. at 4°C. (You may spin at up to 12,000 x g for 10 min. but you risk 
breaking your tubes in the centrifuge.) 

RNA PRECIPITATION 

5 Transfer the aqueous phase to a fresh tube. Save the organic phase if isolation of DNA or protein 
is desired. Add 0.5ml of isopropyl alcohol per 1 ml of TRIzoI reagent used in the original 
homogenization. Cap tubes securely and invert to mix. Incubate samples at room temp, for 1 0 
minutes. Centrifuge samples at 6500rpm in Sorvall for 20min. at 4°C. 

RNA WASH 

1 0 Pour off the supernate. Wash pellet with cold 75% ethanol. Use 1 ml of 75% ethanol per 1 ml of 
TRIzoI reagent used in the initial homogenization. Cap tubes securely and invert several times to 
loosen pellet. (Do not vortex). Centrifuge at <8000rpm (<7500 x g) for 5 minutes at 4°C. 
Pour off the wash. Carefully transfer pellet to an eppendorf tube (let it slide down the tube into the 
new tube and use a pipet tip to help guide it in if necessary). Depending on the volumes you are 

15 working with, you can decide what size tube(s) you want to precipitate the RNA in. When I tried 
leaving the RNA in the large 15m! tube, it took so long to dry (i.e. it did not dry) that I eventually 
had to transfer it to a smaller tube. Let pellet dry in hood. Resuspend RNA in an appropriate 
volume of DEPC H 2 0. Try for 2-5ug/ul. Take absorbance readings. 

Purify poly A+ mRNA from total RNA or clean up total RNA with Qiagen' s 

20 RNeasy kit 

Purification of poly A + mRNA from total RNA. Heat oligotex suspension to 37°C and mix 
immediately before adding to RNA. Incubate Elution Buffer at 70°C. Warm up 2 x Binding Buffer 
at 65°C if there is precipitate in the buffer. Mix total RNA with DEPC4reated water, 2 x Binding 
Buffer, and Oligotex according to Table 2 on page 16 of the Oligotex Handbook. Incubate for 3 

25 minutes at 65°C. Incubate for 10 minutes at room temperature. 

Centrifuge for 2 minutes at 14,000 to 18,000 g. If centrifuge has a "soft setting," then use it. 
Remove supernatant without disturbing Oligotex pellet. A little bit of solution can be left behind to 
reduce the loss of Oligotex. Save sup until certain that satisfactory binding and elution of poly A* 
mRNA has occurred. 

3 0 Gently resuspend in Wash Buffer OW2 and pipet onto spin column. Centrifuge the spin column 
at full speed (soft setting if possible) for 1 minute. 



59 



WO 00/55633 



PCT/US00/07044 



Transfer spin column to a new collection tube and gently resuspend in Wash Buffer OW2 and 
centrifuge as describe herein. 

Transfer spin column to a new tube and elute with 20 to 100 ul of preheated (70°C) Elution Buffer. 
Gently resuspend Oligotex resin by pipetting up and down. Centrifuge as above. Repeat elution 
5 with fresh elution buffer or use first eluate to keep the elution volume low. 

Read absorbance, using diluted Elution Buffer as the blank. 

Before proceeding with cDNA synthesis, the mRNA must be precipitated. 

Some component leftover or in the Elution Buffer from the Oligotex purification procedure will 

inhibit downstream enzymatic reactions of the mRNA. 

10 Ethanol Precipitation 

Add 0.4 vol. of 7.5 M NH 4 OAc + 2.5 vol. of cold 100% ethanol. Precipitate at ~20°C 1 hour to 
overnight (or 20-30 min. at -70°C). Centrifuge at 14,000-16,000 x g for 30 minutes at 4°C. Wash 
pellet with 0.5ml of 80%ethanol (-20°C) then centrifuge at 14,000-16,000 x g for 5 minutes at room 
temperature. Repeat 80% ethanol wash. Dry the last bit of ethanol from the pellet in the hood. 

15 (Do not speed vacuum). Suspend pellet in DEPC H 2 0 at 1ug/ul concentration. 

Clean up total RNA using Qiaqen's RNeasv kit 

Add no more than 100ug to an RNeasy column. Adjust sample to a volume of 100ul with RNase- 
free water. Add 350ul Buffer RLT then 250ul ethanol (100%) to the sample. Mix by pipetting (do 
not centrifuge) then apply sample to an RNeasy mini spin column. Centrifuge for 15 sec at 

20 >10 f 000rpm. If concerned about yield, re-apply flowthrough to column and centrifuge again. 

Transfer column to a new 2-ml collection tube. Add SOOul Buffer RPE and centrifuge for 15 sec 
at >10,000rpm. Discard flowthrough. Add 500ul Buffer RPE and centrifuge for 15 sec at 
>1 0.OOOrpm. Discard flowthrough then centrifuge for 2 min at maximum speed to d ry column 
membrane. Transfer column to a new 1.5-ml collection tube and apply 30-50ul of RNase-free 

25 water directly onto column membrane. Centrifuge 1 min at >10,000rpm. Repeat elution. 

Take absorbance reading. If necessary, ethanol precipitate with ammonium acetate and 2.5X 
volume 100% ethanol. 

Make cDNA using Gibco's "Superscript Chojce System for cDNA Synthesis" kit 
First Strand cDNA Synthesis 



60 



WO 00/55633 



PCT/US00/07044 



Use 5ug of total RNA or 1ug of polyA+ mRNA as starting material. For total RNA, use 2ul of 
Superscript RT. For polyA+ mRNA, use 1ul of Superscript RT. Final volume of first strand 
synthesis mix is 20ul. RNA must be in a volume no greater than 10ul. Incubate RNA with 1ul of 
100pmoiT7-T24oIigofor10minat7OC. On ice, add 7 ul of: 4ul5X1 5t Strand Buffer, 2ul of 
5 0.1M DTT f and 1 ul of 10mM dNTP mix. Incubate at 37C for 2 min then add Superscript RT 
Incubate at 37C for 1 hour. 

Second Strand Synthesis 
Place 1 st strand reactions on ice. 
Add: 91 ul DEPC H20 
1 0 30ul 5X 2 nd Strand Buffer 

3ul 10mM dNTP mix 

1ul 10U/UI E.coh' DNA Ligase 

4ul 10U/UI E.co//' DNA Polymerase 

1ul2U/ulRNaseH 

15 

Make the above into a mix if there are more than 2 samples. Mix and incubate 2 hours at 16C. 
Add 2ul T4 DNA Polymerase. Incubate 5 min at 16C. Add 10ul of 0.5M EDTA 

Clean up cDNA 

Phenol:Chloroform:lsoamyl Alcohol (25:24:1) purification using Phase-Lock gel tubes: 

2 0 Centrifuge PLG tubes for 30 sec at maximum speed. Transfer cDNA mix to PLG tube. Add equal 

volume of phenol:chloroform:isamyl alcohol and shake vigorously (do not vortex). Centrifuge 5 
minutes at maximum speed. Transfer top aqueous solution to a new tube. Ethanol precipitate: 
add 7.5X 5M NH40ac and 2.5X volume of 100% ethanol. Centrifuge immediately at room temp, 
for 20 min, maximum speed. Remove sup then wash pellet 2X with cold 80% ethanol. Remove 
25 as much ethanol wash as possible then let pellet air dry. Resuspend pellet in 3ul RNase-free 

water. _ _ _ 

In vitro Transcription (\ VT) and labeling with biotin 
Pipet 1 .5ul of cDNA into a thin-wall PCR tube. 

Make NTP labeling mix: 

3 0 Combine at room temperature: 2ul T7 1 0xATP (75mM) (Ambion) 

2ul T7 10xGTP (75mM) (Ambion) 
1.5ul T7 10xCTP (75mM) (Ambion) 
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1 .5ul T7 10xUTP (75mM) (Ambion) 

3.75ul 1 0mM Bio-1 1 -UTP (Boehringer-Mannheim/Roche or 

Enzo) 

3.75ul 10mM Bio-1 6-CTP (Enzo) 

2ul 10x T7 transcription buffer (Ambion) 

2ul 10xT7 enzyme mix (Ambion) 

Final volume of total reaction is 20uf. Incubate 6 hours at 37C in a PCR machine. 



RNeasv clean-up of IVT product 

Follow previous instructions for RNeasy columns or refer to Qiagen's RNeasy protocol handbook. 

10 cRNA will most likely need to be ethanol precipitated. Resuspend in a volume compatible with 
the fragmentation step. 

Fragmentation 

15 ug of labeled RNA is usually fragmented. Try to minimize the fragmentation reaction volume; 
a 10 ul volume is recommended but 20 ul is ail right. Do not go higher than 20 ul because the 
15 magnesium in the fragmentation buffer contributes to precipitation in the hybridization buffer. 
Fragment RNA by incubation at 94 C for 35 minutes in 1 x Fragmentation buffer. 

5 x Fragmentation buffer: 
200 mM Tris-acetate, pH 8.1 
500 mM KOAc 
20 150mMMgOAc 

The labeled RNA transcript can be analyzed before and after fragmentation. Samples can be 
heated to 65C for 1 5 minutes and electrophoresed on 1 % agarose/TBE gels to get an 
approximate idea of the transcript size range 

Hybridization 

2 5 200 ul (10ug cRNA) of a hybridization mix is put on the chip. If multiple hybridizations are to be 
done (such as cycling through a 5 chip set), then it is recommended that an initial hybridization 
mix of 300 ul or more be made. 
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Hybrization Mix: fragment labeled RNA (50ng/ul final cone) 
50 pM 948-b control oligo 
1.5 pM BioB 
5 pM BioC 
5 25 pM BioD 

100 pM CRE 

0.1mg/ml herring sperm DNA 

0.5mg/ml acetylated BSA 

to 300 ul with 1xMES hyb. buffer 

1 0 The instruction manuals for the products used herein are incorporated herein in their entirety. 

Labeling Protocol Provided Herein 

Hybridization reaction: 

Start with non-biotinylated I VT {purified by RNeasy columns) 
(see example 1 for steps from tissue to IVT) 
15 IVT antisense RNA; 4 |jg: |Jl 
Random Hexamers (1 pg/pl): 4 pi 
H 2 0: pi 



14 pi 

20 - Incubate 70°C, 10 min. Put on ice. 

Reverse transcription: 
5X First Strand (BRL) buffer: 6 pi 

0.1 M DTT: 3 pi 

50X dNTP mix: 0.6 |Jl 

25 H20: 2.4 pi 

Cy3 or Cy5 dUTP (1 mM): 3 [}\ 

SS RT II (BRL): 1 pi 



16 pi 

3 0 - Add to hybridization reaction. 

- Incubate 30 min. f 42°C. 

- Add 1 pi SSN and let go for another hour. 
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Put on ice. 

- SOX dNTP mix (25mM of cold dATP, dCTP, and dGTP, 10mM of dTTP: 25 pi each of 100mM 
dATP. dCTP, and dGTP; 10 |jl of 100mM dTTP to 15 pi H20. dNTPs from Pharmacia) 

RNA degradation: 

86 pi H 2 0 

-Add 1.5 pi 1M NaOH/ 2mM EDTA, incubate at65°C, 10 min. 10 Ml 10N NaOH 

4 pi 50mM EDTA 

U-Con 30 

500 pi TE/sample spin at 7000g for 10 min, save flow through for purification 
Qiagen purification: 

-suspend u-con recovered material in 500pl buffer PB 
-proceed w/ normal Qiagen protocol 
DNAse digest: 

- Add 1 pi of 1/100 dil of DNAse/30pl Rx and incubate at 37°C for 15 min. 
-5 min 95°C to denature enzyme 

Sample preparation: 
-Add: 

Cot-1 DNA: 10 Ml 
50X dNTPs: 1 pi 
20XSSC: 2.3 Ml 
Na pyro phosphate: 7.5 pi 
10mg/mi Herring sperm DNA 1ui of 1/10 dilution 

21 .8 final vol. 

- Dry down in speed vac. 

- Resuspend in 15 |Jl H 2 0. 
-Add 0.38 pi 10% SDS. 

- Heat 95°C, 2 min. 

- Slow cool at room temp, for 20 min. 

Put on slide and hybridize overnight at 64°C. 

Washing after the hybridization: 

3X SSC/0.03% SDS: 2 min. 37.5 mis 20X SSO0.75mls 10% SDS in 250mls H 2 0 

1X SSC: 5 min. 12.5 mis 20X SSC in 250mls H 2 Q 
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0.2X SSC: 5 min. 2.5 mis 20X SSC in 250mls H 2 0 

Dry slides in centrifuge, 1000 RPM, 1min. 
Scan at appropiate PMTs and channels. 

The results are shown in Figures 1 through 11. The lists of genes come from colorectal tumors 
5 from a variety of stages of the disease. The genes that are up regulated in the tumors (overall) 
were also found to be expressed at a limited amount or not at all in the body map. The body map 
for the colorectal project consists of ten tissues: Heart, Brain, Lung, Liver, Breast, Kidney, 
Prostrate, Small Intestine, Spleen, and Colon. The down regulated genes in tumors (overall) 
versus normal colon were not selected for their expression or lack of expression in the body map. 

10 As indicated, some of the Accession numbers include expression sequence tags (ESTs). Thus, in 
one embodiment herein, genes within an expression profile, also termed expression profile genes, 
include ESTs and are not necessarily fulf length. Figure 1 shows 51 upregulated genes; Figure 2 
shows 194 upregulated genes; Figure 3 shows 1144 upregulated genes and Figure 4 shows 1815 
upregulated genes. The genes shown in Figures 1 and 5 are particularly preferred. Figure 5 

15 shows 54 downregulated genes; Figure 6 shows 558 downregulated genes; and Figure 7 shows 
1923 downregulated genes; and Figures 8, 9, 10 and 1 1 provide the Accession numbers for 
genes, including expression sequence tags, upregulated in tumor tissue compared to normal 
colon tissue. 

Example 2 

2 0 Expression studies were performed herein. 

As indicated in Figure 21, CAA2 is upregulated in colon cancer tissue. CAA2 is found in 
chromosome 15, cytoband 15q15-22, interval D15S146-D15S117. CAA2 has N-myristoylation 
sites and a C-terminal microbody targeting signal. The preferred fragments shown in Figures 18 
and 19 have a solubility of 1 mg/ 1 ml H20. 

25 As indicated in Figure 26, CAA9 is upregulated in colon cancer tissue. CAA9 is found in 
chromosome 5, cytoband 5q23.3, interval D5S471-D5S393. 

As indicated in Figures 30A and 30B, CGA7 is upregulated in colon cancer tissue. CGA7 is found 
in chromosome 2. 

As indicated in Figure 34, CGA8 is upregulated in colon cancer tissue. 
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As indicated in Figure 37, CJA8 is upregulated in colon cancer tissue. CJA8 is found in 
chromosome 11. 

As indicated in Figure 38, BCN7 is upregulated in colon cancer tissue. BCN7 is found in 
chromosome 5, cytoband 5q22, interval D5S471-D5S393. 
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CLAIMS 

We claim: 

1 . A method of screening drug candidates comprising: 

a) providing a cell that expresses an expression profile gene which encodes a protein 
5 selected from the group consisting of CZA8, BCX2 r CBC2, CBC1 , CBC3, CJA8, CJA9, 

CGA7, BCN5, CQA1 , BCN7 and CQA2 or a fragment thereof; 

b) adding a drug candidate to said cell; and 

c) determining the effect of said drug candidate on the expression of said expression 
profile gene. 

10 2. A method according to claim 1 wherein said determining comprises comparing the level of 
expression in the absence of said drug candidate to the level of expression in the presence of said 
drug candidate, wherein the concentration of said drug candidate can vary when present, and 
wherein said comparison can occur after addition or removal of the drug candidate. 

3, A method according to claim 1 wherein the expression of said profile gene is decreased 
15 as a result of the introduction of the drug candidate. 

4. A method of screening for a bioactive agent capable of binding to a colorectal cancer 
modulator protein (CCMP), wherein said CCMP is CJA8 or a fragment thereof, said method 
comprising combining said CCMP and a candidate bioactive agent, and determining the binding of 
said candidate agent to said CCMP. 

20 5. A method for screening for a bioactive agent capable of modulating the activity of a 

colorectal cancer modulator protein (CCMP), wherein said CCMP is CJA8 or a fragment thereof, 
said method comprising combining said CCMP and a candidate bioactive agent, and determining 
the effect of said candidate agent on the bioactivity of said CCMP. 

6. A method of evaluating the effect of a candidate colorectal cancer drug comprising: 
25 a) administering said drug to a patient; 

b) removing a cell sample from said patient; and 

c) determining the expression profile of said cell. 

7. A method according to claim 6 further comprising comparing said expression profile to an 
expression profile of a healthy individual. 
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8. A biochip comprising a nucleic acid segment encoding CJA81 or a fragment thereof, 
wherein said biochip comprises fewer than 1000 nucleic acid probes. 

9. A method of diagnosing colorectal cancer comprising: 

a) determining the expression of a gene encoding CJA8 or a fragment thereof in a first 
tissue type of a first individual; and 

b) comparing said expression of said gene from a second normal tissue type from said 
first individual or a second unaffected individual; 

wherein a difference in said expression indicates that the first individual has colorectal cancer, 

10. An antibody which specifically binds to CJA8, or a fragment thereof. 

11. An antibody which specifically binds to CAA9, or a fragment thereof. 

12. The antibody of Claim 1 1 wherein said fragment is selected from the group CAA9p1 , 
CAA9p2, CAA9p3, CAA9p4, CAA9p4MAPS, CAA9p5 and CAA9p5MAPS. 

13. The antibody of Claim 10, wherein said antibody is a monoclonal antibody. 

14. The antibody of Claim 1 0, wherein said antibody is a humanized antibody. 

15. The antibody of Claim 10, wherein said antibody is an antibody fragment. 

16. A method for screening for a bioactive agent capable of interfering with the binding of a 
colorectal cancer modulator protein (CCMP) or a fragment thereof and an antibody which binds to 
said CCMP or fragment thereof, said method comprising: 

a) combining a CCMP or fragment thereof, a candidate bioactive agent and an antibody 
which binds to said CCMP or fragment thereof; and 

b) determining the binding of said CCMP or fragment thereof and said antibody, 

17. A method for inhibiting colorectal cancer, said method comprising administering to a ceil a 
composition comprising an antibody to CAJ8 or a fragment thereof. 

18. The method of Claim 17 wherein said cell is a cell of an individual. 

1 9. The method of Claim 1 8 wherein said individual has cancer. 
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20. The method of Claim 17 wherein said antibody is a humanized antibody. 

21 . The method of Claim 1 7 wherein said antibody is an antibody fragment. 

22. A method for inhibiting colorectal cancer in a ceil, wherein said method comprises 
administering to a cell a composition comprising antisense molecules to CJA8. 

5 23. A peptide consisting essentially of CAA9p1 , CAA9p2, CAA9p3, CAA9p4, CAA9p4MAPS, 
CAA9p5 or CAA9p5MAPS. 

24. A composition comprising the peptide of Claim 23. 

25. A method of eliciting an immune response in an individual, said method comprising 
administering to said individual a composition comprising CJA8 or a fragment thereof. 

10 26. A method of eliciting an immune response in an individual, said method comprising 

administering to said individual a composition comprising a nucleic acid comprising a sequence 
encoding CJA8 or a fragment thereof. 

27. A composition capable of eliciting an immune response in an individual, said composition 
comprising CJA8 or a fragment thereof and a pharmaceutical^ acceptable carrier. 

15 28. A composition capable of eliciting an immune response in an individual, said composition 
comprising a nucleic acid comprising a sequence encoding CJA8 or a fragment thereof and a 
pharmaceutical^ acceptable carrier. 



29. A method of treating an individual for colorectal cancer comprising administering to said 
individual an inhibitor of CJA8. 

2 0 30. The method of Claim 29 wherein said inhibitor is an antibody. 

31. A method for determining the prognosis of an individual with colorectal cancer comprising 
determining the level of CJA8 in a sample, wherein a high level of CJA8 indicates a poor 
prognosis. 
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32. A method of neutralizing the effect of a CJA8, or a fragment thereof, comprising 
contacting an agent specific for said protein with said protein in an amount sufficient to effect 
neutralization. 

33. A method for localizing a therapeutic moiety to colorectal cancer tissue comprising 
exposing said tissue to an antibody to CJA8 or fragment thereof conjugated to said therapeutic 
moiety. 

34. The method of Claim 33, wherein said therapeutic moiety is a cytotoxic agent. 

35. The method of Claim 33, wherein said therapeutic moiety is a radioisotope. 

36. A method of treating colorectal cancer comprising administering to an individual having 
colorectal cancer an antibody to CJA8 or fragment thereof conjugated to a therapeutic moiety. 

37. The method of Claim 36, wherein said therapeutic moiety is a cytotoxic agent. 

38. The method of Claim 36, wherein said therapeutic moiety is a radioisotope. 
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Homo sapiens mRNA for KIAA0628 protein complete 
cds 

Homo sapiens importin beta submit mRNA complete 
cds 

Homo sapiens sodiunVmyo-inosrtol eotransporter 

(SLC5A3) gene complete cds 
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AA181580 
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Human mRNA for hGCMa complete cds 


other 
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ESTs 
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3.3007433533 
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AA224180 
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H sapiens NuMA gene (Clone T33> 


•> 
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3.2753564661 


AA598412 


ESTs Highly similar to HYPOTHETICAL TRP-ASP 
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ESTs 


other 
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TM 
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ESTs 
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17041 


3.2629042076 
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EST-RC_AA07O364 


? 
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32611829096 


T90971 


EST - RC_T90971 
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ESTs 
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mRNA complete cds 
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F10913 


Homo sapiens done 23617 unknown mRNA partial cds 
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36317 
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Human mRNA for KJAA0334 gene complete cds 


? 
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H20443 


Rsapiens mRNA for TRE5 


other 
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L41390 


EST-L41390 


? 
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ESTs Highly similar to INORGANIC 
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PYROPHOSPHATASE (Bos taurus] 
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AFFX- 


AFFX-HUMTFRR/M11507 M 
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HUMTFRR/M115 
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14435 
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AAG08730 
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9584 
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H88128 


ESTs Highly similar to GTP-BINDING PROTEIN LEPA 
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{Pseudomonas ftuorescens] 




22061 


3.2340098572 


R49216 
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TM 


35796 


3,233287605 


AA410223 


EST -RC_AA41 0223 


? 
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AA453613 


ESTs 
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15796 
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ALPHA-GALACTOStDASE A PRECURSOR 


SS. 


15840 
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X70944 


PTB-ASSOCtATED SPLICWG FACTOR 


other 
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AA147144 


EST-AA147144 
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15676 


3.2041299443 


W68649 


ESTs 


TM 


39590 


3.2038953621 


F09281 


ESTs 
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26883 


3.1980022253 


AA291921 


ESTs Weakly similar to putative p150 [H sapiens) 


7 


9BD8 


3.1920380364 


M80627 


TranscripUon factor 12 (HTF4 halix-ipop-helix 
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27755 






transcription factors 4) 




3.1900699454 


AA453444 


ESTs 
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? 
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ESTs 
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WARNING ENTRY !M [H sapwrvs] 




3.1792054412 


N45226 


EST 


? 


22286 


3.1781990049 


R59312 


ESTs 


other 


13494 


31673900969 


AA453431 
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TM 
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TM 
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ESTs 
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ESTs 


TM 
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Thymidylate synthase 


? 


5307 
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U90549 


Human norvhtstone chromosomal protein (NHC) mRNA 
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eomplele ods 

ESTs TM 

ESTs TM 
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ESTs other 

ESTs other 

ESTs other 

ESTs other 

ESTs Weakly similar to GA BINDING PROTEIN BETA-2 other 
CHAIN (Rsaptons) 

ESTs Weakly similar to GTP-twvfcng protein rab10 other 
[R norveflkxisl 

Irrteorin beta 3 (pikelet Glycoprotein Ilia antigen CDG1 > ? 
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ALPHA SUBUNITTESTIS-SPECIFIC FORM 
PRECURSOR 

Homo sapiens mRNA for VRK1 compt«te cds other 

Homo sapiens mRNA for low molecular mass other 
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ESTs other 
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ESTs Weakly similar to T23G11.7 [C elegansf other 

ESTs HiQhty simiiar to rioosome-bindinQ protein p34 other 
|R.norvegtcus) 
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[Saccharomyces cerevtsiae] 

ESTs other 

Homo Sapiens (clone B3B3E13) chromosome 4p16.3 ? 
DNA fragment 

ESTs HigNy similar to PROBABLE PEPTJDYL- SS. 
PROLYL CIS-TRANS ISOMERASE C21E11.05C 
[Schuosaccrtaromycos pombe] 

ESTs other 

ESTs other 

Human AW ntoractor 2 (Abi-2) mRNA complete cds other 

ESTs other 

ESTs other 

ESTs Highly similar to BONE MORPHOGENETtC other 

PROTEIN 1 PRECURSOR [Mus musculus] 

ESTs other 

Homo sapiens RRM RNA binding protein Gfy-rtop (GRY- other 
KBP) mRNA complete ods 

Human Tat-SFt mRNA complete Cds other 

Human LGN protein mRNA complete cds other 

EST -> 

ESTs cine, 

ESTs otner 

Homo sapiens mRNA for KHA0646 protean partial cds TM 

Homo sapien» ribonuclease P protein subunit p40 other 
(RPP40) gene complete cos 

ESTs other 

ESTs other 
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ESTs 


TM 
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2.9877476515 


D87009 


Human (lambda) DNA for Immunogtoolin light than 


? 


38447 


2 3B76031644 


AA504255 


Human protein Kinase ATR mRNA complete cds 


other 


41464 


2.9870604981 


R46837 


ESTs 


? 
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16976 


29669352306 
2.9801154057 


L19161 
AA0S3625 


TRANSLATIONAL INfTIATION FACTOR 2 GAMMA 

SUBUNIT 

EST 


other 
? 


37426 


2.9756408909 


AA454016 


ESTs 


other 


2568 




M27876 


>iru- fu-l/uw Curtain JU /MPPOl 






2 9695024379 




Human Bcf-2 binding component 3 (bbc3) mRNA partial 
cds 




33620 


2.9657446567 


W93943 


EST* 


other 


6784 
41077 


2.965506112 
2.9642389716 


V11681 
N9502B 


Homo sapient ribosomaJ protein 512 gene nuclear gene 

encoding mitochondrial protein complete cds 

EST* 


? 
TM 


1932 


2.9609965996 


L24804 


Human (p23) mRNA complete cds 


other 


39556 


2.9588964022 


F03738 


ESTs 


other 


16106 


2 9574232912 


AA002258 


ESTs 


ss, 


32156 


2.9574232912 


R40381 


ESTs 


? 


13617 


2.9552305838 


AA456646 


ESTs 


other 


6056 
15446 


2.947654132 
2.9445456286 


X68194 
W27374 


ESTs Weakly similar to trjthorax protein Irxll 
{D.melanogasterJ 

Pantopbystn (hunan koraimocyte line HaCaT mRNA 
2106 rrtj 

Homo sapiens 10kD protein (BC10) mRNA complete 

cds 

EST 


other 

TM 

other 


36086 


2.9445277634 


AA482557 


? 


13678 


2.9444133384 


AA476604 


ESTs 


other 


6209 


2.9422425032 


X76770 


M. sapiens PAP mRNA 


other 


368 
1351 


2.9357591919 
2.9266145582 


D28791 

HG4755-HT5203 


Phosphalidytinosjtot giycan class A (paroxysmaf 
nocturnal hemoglobinuria) 
EST - HG4755-HT5203 


? 

? 


42624 


2.9266145582 


W87804 


ESTs 


other 


34895 


2.9242794509 


AA311972 


ESTs 


other 


20157 


2.9214162976 


N23393 


ESTs 


other 


29248 


2.91881 021 66 


H5291S 


ESTs 


? 


4893 
10104 


2.9178533564 
2.9150324884 


U66615 
R23855 


Human SWVSNF complex 155 KDa subunit (8AF155) 

mRNA complete cds 

ESTs 


other 
TM 


1605 


2.9147218324 
2.9141775797 


U46116 
L00058 


Protein tyrosine phosphatase receptor type gamma 
polypeptide 

Vmyc avian myolocytomatosis viral oncogene homotog 


•> 
7 


4536 


2.907560336 


U48705 


Receptor proteiMyrosine kinase EODR1 


? 


10173 

26555 


2.905710598 
2.9056210172 


R56678 
AA279071 


ESTs Weakly simKar to cell division control protein 
CDC21 (H-sapiens] 

ESTs Weakfy simitar to T08A1 1 .2 JCetagans) 


? 

other 


4401 
21009 


2.9047655582 
2.8995011918 


U41515 
N90401 


Human deleted In split hand/spra foot 1 (DSS1) mRNA 

complete cds 

ESTs 


other 
TM 


3602 


2.894817322 


U01317 


HEMOGLOBIN CPSILON CHAIN 


? 


4633 


2891 9254016 


U63455 


Sulfonylurea receptor (hyperinsulinemia) 


? 


36200 


2.8912301426 


AA421164 


ESTs 


? 


26645 


2.8898309441 


AA281076 


ESTs 


other 


35299 
9804 


2.8887661574 
2.8880347344 


AA398622 
M74558 


Transcription factor 6-like 1 (mitochondrial transcription 
factor 1-Wte) 

Human SIL mRNA complete cds 


other 
other 


5216 


2.8877977515 


U83410 


Human CUL-2 (cuj-2) mRNA complete cds 


other 


12313 


2.8847621603 


AA397916 


ESTs 


other 


5928 


2.8636060436 


X62048 


WEE1-UKE PROTEIN KINASE 


? 


39586 


2.8818258313 


F09155 


ESTs 


TM 


34756 


2.877S214637 


AA287680 


EST 


7 


18199 


2.6753649024 


AA195318 


ESTs 


other 
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ESTs 


7 
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5254 
13579 


2 8679372936 
2 862087239 
2.8570620494 


X69396 
U86782 
AA455967 


C047 antigen (Rlwalated antigen rtegnn-associated 
signal transducer) 

Human 26S proteasome-assoctated padt homolog 
(POH1 ) mRNA complete cds 

Human neuronal PAS2 (NPAS2) mRNA complete cds 


SS.TM 
other 

? 


1117 


28568053461 


HG3075-HT3236 


EST - HG3075-HT3236 


? 


20533 


2.8564675641 


N 54407 


ESTs 


TM 


33495 


2.8562453397 


AA505118 


Human nuciwporin 98 (NUP98) mRNA complete cds 


other 


33729 


2.8548155651 


239654 


EST 


7 


2028 


2.8532776139 


L 35035 


RIBOSE 5-PHOSPHATE ISOMERASE 


other 


2737-4 


2 8520674335 


AA425816 


ESTs Weakly similar to Y53C12A.3 [C.elegans) 


other 


19404 


2 8518690748 


H20568 


ESTs 


other 


251 OS 


2.85047O5329 


AA243189 


ESTs 


ss. 


4189 


2.8439972255 


U3003O 


UDP gtycosyttransferase 8 (UDP-galactose ceramido 


TM 



p^laetosyltranslerase) 



16708 2.8427388072 AA043944 ESTs other 



357 
26045 


2.8350474214 
2.8315740098 


D261S6 
AA236276 


Human mRNA for transcriptional activator hSNF2b 

complete cds 

ESTs 


other 
other 


17796 


2.8312342777 


AA150435 


ESTs 




8059 


2,8288722809 


AA310967 


ESTs Weakly similar to T04A8. 11 [C.elegans] 


□ther 


40914 


2.8279995B4 


N69220 


ESTs 


other 


27169 
21358 


2.8263163852 
2.8262413945 


AA4 10287 
fi 16079 


H sapiens mRNA for basic transcription factor 2 34 kD 

subonrt 

ESTs 


other 


3572 
11877 


2.8261469131 

2 87590QQQ4? 


SS7759 
AA262727 


Protein phosphatase 2C alpha (human teretocarcmoma 
mRNA 2346 nt] 


other 


1653 


2 8234017508 


L05424 


CD44 antigen (cell adhesion molecule) 


7 


24645 


2.8131264428 


239106 


ESTs 


other 


35830 


2.8126257031 


AA411448 


ESTs 


TM 


4433 


2.8114422177 


IM3279 


EST-U43279 


? 


20151 
38648 


2.8109454503 
2.8084431065 


N22895 
AA599267 


Homo sapiens clone 1400 unknown protein mRNA 
partial cds 

EST-RCAA599267 


other 
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2.8071817929 


AA236820 


ESTs 


other 


32845 


2.80583194 


W31566 


EST 


7 


28258 


28043934182 


AA505133 


ESTs 


other 


6853 


2.798263202 


Z22951 


TRANSCRIPTION FACTOR P65 


? 


35944 


2.7913872996 


AA412488 


ESTs 
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2.7806523676 


M50971 


ESTs 


? 


1B965 


2.7857482775 


H01411 


ESTs 


TM 


8816 


2.785444221 


AA460077 


ESTs 
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14945 


2 7838257917 


T99G06 
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AA342084 
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complete cds 
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ESTs 
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ESTt 
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complete cds 
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2.67750812B6 
2.6771402807 


Z38501 
HG884-KT884 


ESTs WeaWy similar to PROBABLE E5 PROTEIN 
{Human papillomavirus typo 58} 
EST - HG884 HTB84 


other 
? 


24758 


26756080868 


Z40075 


ESTs 


other 


7620 
30733 
21256 


2 6742248913 
2.6739544496 
2.6723253055 


AA1 92484 

N52078 

R09195 


ESTs Weakly similar to MITOCHONDRIAL INNER 
MEMBRANE PROTEASE SUBUNIT 2 rS.cerevisiae| 
Homo sapiens mRNA for KIAA0637 protein complete 
cds 

Homo sapiens mRNA for K1AA05S4 protein partial cds 


other 
other 
other 


40528 


2669020458 


N29325 


ESTs Highly similar to 47 KD PROTEIN (Pwudomona* 


other 
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chlororaphisl 



25285 


2.6685455408 


AA045O03 


VITAMIN K-DEPENDENT GAMMA-CARBOXYLASE 


other 


9296 


2.667949532 


D82775 


ESTs Weakly similar to unknown fS.cerevistaei 


SS. 


12174 


2.6669305328 


AA292128 


EST« 


other 


36357 


2.6652770538 


AA491265 


EST 


TM 


3154 


2.661 9596806 


W63712 


Choliraerpie fBceptor ntcoltruc alpha polypeptide 5 


TM 


7383 
1923 


2.655440738 
2.6530372325 


AA093834 
L23808 


ESTs Weakly similar to HYPOTHETICAL 16.8 KD 
PROTEIN IN SMV2-RPS101 (NTERGENIC REGION 
IS.cerevwiae] 

Matrix m*ta4k>{woterna$e 12 (macrophage elastaso) 


other 
S S, 


24906 


2.6527048053 


Z41840 


ESTs 


other 


34726 


2.6495430564 


AA287278 


ESTs 


S3. 


30407 


2.6495430564 


N45983 


ESTs 


TM 


20406 
7158 


2.6459891347 
2 6455059455 


N46787 
AA037205 


ESTs Moderately similar to !!!? ALU SUBFAMILY SC 

WARNING ENTRY 1111 (K-sapions] 

ESTs 


other 
TM 


26286 


2.6445109706 


AA253351 


ESTs 


7 


19022 


2.6431 9S8212 


H58684 


ESTs 


? 


12379 


2.6428192941 


AA39941B 


Homo sapiens mRNA for JM23 prole in complete coding 
sequence (clone IMAGE 34561 and IMAGE 45355 and 
LLNLc11£H133Q7 (RZPD 8ertin» 
ESTs 


other 
other 






IAKOn4 c 


ESTs 


other 


9558 


2.6370149706 


H81497 


ESTs 


TM 


18104 


2.6358767288 


AA1B8801 


ESTs 


other 


24882 


2.6357248889 


Z41563 


EST* 


other 


40038 


2.6347974764 


H69485 


ESTs 


other 


8865 


2.6344845492 


AB002359 


Human mRNA for KIAA0361 ewe KIAA0361 protein 


other 


22148 


2.6288326966 


R51831 


ESTs 


other 


4627 


2.6277060831 


U51990 


Human hPrp18 mRNA complete cds 


other 


8394 


2.6275394634 


AA426156 


ESTs 


TM 


20422 


2.6272599716 


N4930O 


ESTs 


other 


41602 


2.6258613824 


R67258 


ESTs Moderately similar to rhotekki fM.muscukjsl 


other 


612 


2.6257836682 


D63480 


Human mRNA for KJAA0146 Qene partial cds 


TM 


4821 


2.619521444 


U62801 


Human protease M mRNA complete cds 


SS/TM 




2.617722928 


AA053296 


ESTs 


other 


15288 


2.6173997018 


WQ75S2 


ESTs Moderately similar to rA8 [Rnorvegicus) 


other 


36023 


2.6135617291 


AA481066 


ESTs 


other 


23822 
10951 


2. 6 120077647 
2.6116018519 


T91715 
AA126719 


EST* Highly similar to HYPOTHETICAL 103.6 KD 
PROTEIN IN C0X5B-PFK26 (NTERGENIC REGION 
[Saccharomyces oerevtsiaej 
ESTs 


TM 


6150 


2.61139B0879 


X74262 


RETINOBLASTOMA BINDING PROTEIN P48 


other 


39336 

17793 
26891 


26109987712 

2.6102158178 
2.6085107387 


C2Q945 

AA150242 
AA2926S9 


ESTs Highly Similar to HYPOTHETICAL 54.2 KD 

PROTEIN IN CDC12-ORC6 INTERGENIC REGION 

[Saccharomyces oerevtsiae) 

ESTs Highly simitar to modulator recognition factor 2 

[H.saptens] 

ESTs 


other 

other 
other 


2175 


2.607468576 


L42621 


Homo sapiens Ly-9 mRNA complete cds 


TM 


10642 
15026 


2.6048724507 
2.6031453592 


AA040149 
U41616 


Human Chromosome 16 BAC clone CIT987SK-A- 
270G1 

Human C-1 mRNA complete cds 


other 
other 


7699 


2.6019047419 


AA215299 


Homo sapiens chromosome 19 cosmid R30783 


other 


6543 


2.6011828937 


X95654 


Homo sapiens mRNA for SCP-1 complete cds 


other 


20636 


2.5993684878 


N62122 


ESTs 


other 


11308 


2.5993311375 


AA2071 14 


ESTs 


other 


4086 


2.5966362866 


U24704 


Human antisecretory factor-1 mRNA complete cds 


other 


38615 


2.5963996726 


AA596938 


EST - RC_AA598938 


other 


11819 


2.5961501969 


AA258189 


ESTs 


other 
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37433 


2.5957446266 


AA454103 


ESTs 


other 


28270 


2.5939657529 


AA521186 


ESTs 


TM 


5587 


2.5932338399 


X13482 


U2 SMALL NUCLEAR RIBONUCLEOPROTE1N A' 


other 


19641 
10655 


2.5930132063 
2.5925442731 


H59617 
AA040882 


ESTs Hiahly «i™lar to UBIQUITIN-CONJUGATING 
ENZYME E2-17 KD [Dro&ophia malanogastw] 
ESTs 


other 
7 


14053 
31574 


2 5899324577 
2.5883094453 


AA485147 
N71303 


EST* Highly simitar to HYPOTHETICAL 83.fi KD 
PROTEIN R05D3.2 IN CHROMOSOME HI 
[Coenorhatxfrtis eleoans] 
EST 


other 
■> 


7614 


2.5870699315 


AA187579 


EST* WeaWy similar to YeKW7oap |S.cerevisiaeJ 


other 


37971 


2.5847445397 


AA479195 


EST 


-> 


7090 
17852 


2.5845365105 
2.5841 1O0415 


AA009913 
AA1 56360 


Homo sapiens diphthamkie biosynthesis protein-2 

(DPH2) mRNA complete cds 

ESTs 


other 
other 


24219 


2.5823376094 


WC9960 


ESTs 


other 


1907O 


2.5813645258 


HO5970 


Human clone 23960 mRNA sequence 


other 


17719 


2.5603606155 


AA1 36569 


EST 


? 


38669 


2.579196791 


AA599694 


Human mRNA for K1AA0133 gene complete cds 


TM 


20982 


2.5763957078 


N79565 


ESTs 


TM 


9158 
11362 


2.5731838907 
2.5731137778 


D31446 
AA227261 


Homo sapiens breakpoint cluster region protein 1 

{BCRG1 ) mRNA complete cds 

ESTs 


other 
other 


8613 


Z.57 Z-J i liWoz 




Homo sapiens mRNA for K1AA0646 protein parttal cds 








AA476319 


ESTs 




10303 


2.5712815907 


RB617B 


Ataxia telsnoieetasia mutated (includes 
complementation groups A C and D) 
EST 


? 


18257 


2.5673459608 


AA206591 


EST - RC_AA206591 


cler 


20555 


2.5654242568 


N5S168 


ESTs 


other 


39552 


2.5645918108 


F03505 


PUTATIVE 60S RIBOSOMAL PROTEIN 


other 


27530 


2.5631130948 


AA435999 


ESTs 


other 


1795 


2.5608471476 


LI 3434 


Human chromosome 3p21.1 gene sequence complete 
cds 


7 


14746 


2.5603154966 


060354 


Human mRNA for KIAA0007 gene partial cds 


other 


2993 
19191 


25587815672 
2.5545260975 


M64929 
H11297 


Protein phosphatase 2 (formerly 2A) regulatory subunrt 

B {PR 52) alpha isoform 

ESTs 


Other 
other 


12986 
15452 


2.5507999653 
2.5486533884 


AA430032 
W27451 


EST* Moderately similar to PTTQ gene product 
[Rnorveojcusl 

Human CdcS-retated protem (PCDC5RP) mRNA 

complete cds 

ESTs 


? 

other 




2.5465671712 


A«lf ItSSZ 


other 


24198 
42653 


2.5447526627 


W92703 


numai prutein-iyrDSine pnospnaiase (nj -rr- i j mrCrtA 

partial sequence 

ESTs 


other 


26446 


2.544106171 


AA258796 


EST Weakly Similar to putative pl50 [H.sapiens] 


7 


30438 


2.5368548574 


N47204 


ESTs Weakly similar to C50F4.12 ICelegans) 


other 


33365 
26135 


2.5362912735 
2.535658968 


AA425B93 
AA243765 


ESTs Weakly similar to probable CBP3 protein homolog 

(Celegans) 

ESTs 


other 
other 


41885 


2.5349932888 


T23449 


ESTs Moderately simitar to ZNF127-Xp (H. sapiens] 


SS, 


15457 


2.5343495958 


W27560 


ESTs 


other 


27748 
32315 
25310 


2.5320767519 
2.5302979959 
2.5274401579 


AA453159 

R69840 

AA046745 


Human kinesirvftke spindle protein HKSP (HKSP) 
mRNA complete cds 

ESTs Weakly similar to LINE-1 REVERSE 
TRANSCRIPTASE HOMOLOG (Nyctioebtis coucanal 
ESTs 


other 

? 

other 


42720 


2.5222453766 


239436 


ESTs 


other 


12939 


2.5200945911 


AA428204 


EST* 


other 


30746 


2.5198420998 


N52243 


ESTs 


other 


2222 
11609 


2 5193624578 
2.5191765545 


L76703 
AA243303 


Homo sapiens protein phosphatase 2A 056-epstfon 

(PP2A) mRNA complete cds 

ESTs 


? 
TM 
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9658 


25185814336 


L 16991 


Dooxythymfdytele kinase 


other 


12210 
3563 


2.5172044681 
2.5169918533 


AA293774 
SB3354 


EST* Weakly similar to PROBABLE TRYPTOPHANYL- 
TRNA SYNTHETASE MITOCHONDRIAL {C.elegans) 
EST - S83364 


other 
other 


42407 


2.5128230047 


W44768 


Homo sapiens nephrocystin (NPHP1) mRNA partial cos 


? 


32826 


2 5128052161 


W20391 


Human mRNA for ktoosm-rcldted protein partial cds 


other 


S692 


2.5119977118 


L37747 


LAMIN B1 


? 


27862 


2.5094571267 


AA458908 


ESTs 


TM 


33691 


2 509287494 


Z38630 


EST 


other 


17288 


2.5088624644 


AA08517B 


est* 


SS. 


9868 
5932 


2.50761709O2 
2.5073880985 


N35449 

X62153 


ESTs Highly similar to HYPOTHETICAL 30.3 KD 
PROTEIN IN APE1/LAP4-CWP1 INTERGENIC 
REGION (Saccharomycos cerevlslae} 
Minichromosome maintenance doHaont (S. cerevisiae) 
3 


other 
other 


15865 


25053862932 


X95073 


H. sapiens mRNA for iranshn associated protein X 


other 


17952 


2.5049193223 


AA165677 


ESTs Weakly similar to F16A1 1.1 [C.eteflans] 


other 


12197 


2.5042458391 


AA293206 


ESTs 


other 


6210 


2.5042034458 


X76942 


Homo sapiens gofgirv-245 mRNA complete cds 


other 


34047 
16929 


2.5041917773 
2.5034461307 


AA 1941 66 
AA058952 


ESTs Weakly similar to G 1 TO S PHASE TRANSITION 

PROTEIN 1 HOMOLOG (H. sapiens] 

ESTs 


othor 
other 


26834 
5157 

38434 


2.5028075682 
2.5017270258 

2.5005880672 


AA2B7138 
U80034 

AA497013 


ESTs Weakly similar to ASPARTYL-TRNA 
SYNTHETASE {Trmmus aquaucus thermophttus) 
Human mitochondrial intermediate peptidase precursor 
(MIPEP) mRNA mitochondrial gene encoding 
mitochondrial protein complete cds 
ESTs 


other 

7 


33269 


2.500O262771 


W72967 


ESTs 


Other 


26991 


2.4990009911 


AA398284 


ESTs 


other 


7590 

13585 
35901 


2.4948786183 

JL. tttSKKC -AfOOt 

2.4866752902 
2.4847673158 


AA1 73505 

AA455999 
AA412151 


ESTS Weakly Similar to HYPOTHETICAL 46.1 KO 
PROTEIN IN PH02-P0L3 INTERGENIC REGION 
[S cerevisiae] 

Human fetal ALz-50-r6actJvo clone 1 (FAC1 ) mRNA 
complete cds 

ESTs Highly similar to NEUROL YSIN PRECURSOR 

[Susscrafa] 

ESTs 


other 

other 
other 


38185 


2.4826740426 


AA4B750B 


Homo sapiens mRNA for KIAA0688 protein complete 
Artnexin XI (56kO autaantigen) 


other 


34676 


2.4824371274 


AA2B4744 


other 


1424 


2.4811113231 


J02645 


Eukaryolic translation initiation factor 2A 


other 


1677B 


2.4800522256 


AA047008 


ESTs 


other 


21876 


2.4789005203 


R43286 


EST-RC.R43286 


? 


17779 


2.4695725489 


AA149641 


ESTs 


other 


24559 


2.4682754649 


238588 


ESTs 


other 


7781 
7474 
34290 


2.467947166 
2.4677129013 
2.4675279697 


AA242904 
AA126592 
AA236866 


Homo sapiens pro line-rich Gla protein 1 (PRGP1) 

EST* Weakfy similar to No definition line found 

[C.elegans] 

ESTs 


? 

other 
other 


5316 


2 4673813483 


U909O5 


Human done 23574 mRNA sequence 


TM 


10218 

18109 
6485 


2.4645666539 

2.4634292267 
2.4613518897 


R6B884 

AA188981 
X9209S 


ESTs Highly similar to HYPOTHETICAL 44.2 KD 
PROTEIN IN SC02-MRF1 INTERGENIC REGION 
{Saccharomycos cerevisiae) 

Homo sapiens retinobfastoma-associated protein HEC 
mRNA complete cds 

H.sapiem mRNA for transmembrane protein mp24 


other 

? 

SS.TM 


34954 


2.4591845976 


AA342959 


EST-RC.AA342959 


? 


42558 


2.4588830205 


W74751 


ESTs 


other 


27444 


2.4585750563 


AA430160 


ESTs Weakly similar to F25H9.7 tC.etegansJ 


other 


21284 


2.45B2503599 


R 10301 


EST 


7 


6920 
30037 


2.4568596729 
2.4544484116 


AF006265 
N27439 


Homo sapiens cancer associated surface antigen 

(RCAS1) mRNA complete cds 

ESTs 


other 
TM 


27602 


2.4527990177 


AA443702 


ESTs Weakly similar to W02B12.7 {C.elegans] 


TM 
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3390 2 4525517032 S59184 RYK receptor-like tyrosine knase TM 

25040 2.452352841 AA010188 ESTs other 

37713 2.4487800271 AA461317 EST* other 

40477 2 4477660739 N24006 Homo sapiens BAG done RG30OE22 from 7q21-o31 1 other 

29382 2.4470532391 H72914 ESTs other 

35521 2. 4465805249 AA400831 ESTs other 

20324 2.4464518504 N 35406 Phosphdipaso C beta 4 SS. 

1B620 2.4460334893 F02506 ESTs other 

21087 2.4406971 B35 R00186 EST ? 

9350 2.4398530157 N71503 ESTs other 

31965 2.4363228422 N93629 ESTs SS. 

15120 2.4345895403 U73524 Human putative ATP/GTP-birvdino protein (HEAB) TM 

mRNA complete cds 

28813 2.4339770686 D59257 Human C-1 mRNA Complete cds other 

38082 2.4295434916 AA4B2284 ESTs other 

34723 2.428289395 AA287115 ESTs other 

7960 2 427332589 AA285277 Homo sapiens brain expressed ring finger protein mRNA other 

complete cds 

18073 2 4231729031 AA180453 EST other 

36755 2.4222443392 AA435698 EST - RC_AA435698 other 

18927 2 4187841215 F11087 ESTs other 

3457 2.4186224787 574728 Antiqurtin • TM 

38606 2 4177693475 AAS98844 ESTs other 

20967 2.41519947 N76086 ESTs other 

24752 2.4141498374 Z40012 Homo sapiens mRNA for KIAA0587 protein oomptete other 

cds 

26443 2.4138974256 AA621611 EST* ? 

452 2.4135942278 D38076 RAN binding protein 1 other 

11701 2.4134095351 AA253031 Homo sapiens RRM RNA binding protein Gry-tbp (GRY- other 

Rap) mRNA complete cds 

13655 2.412509306 AA45B919 ESTs Weakly similar to 26S proteasome subunit p44.5 other 

[H.saptens] 

24822 2.41 1 9066031 Z40956 ESTs other 

12672 2.4112720798 AA417067 ESTs other 

4836 2.4106618618 U63717 Human osteoclast $timuiattng factor mRNA comptoto other 

cds 

42200 2.4083828799 T83729 EST - RC_T83729 7 

10987 2 4076548666 AA1 32239 ESTs Highly simitar to HYPOTHETICAL 47.4 KD other 

PROTEIN IN SHP1-SEC17 INTERGENIC REGION 
(Saccharomyces cerevtsiae) 

35672 2.4073821434 AA404995 EST - RC_AA404995 other 

6224 2.406310553 X77748 Glutamate receptor metaboVopic 3 TM 

28395 2.404213441 AA610064 ESTs other 

36390 2.4032664297 AA426291 ESTs Weakly similar to No definition line found other 

(Cetegansl 

21045 2.4031905697 N93403 EST* ? 

4558 2.4024665999 U49379 Human diacytgtycerol kinase epsilon DGK mRNA TM 

comptoto cds 

12916 2.3998505067 AA427745 ESTs other 

20850 2.3998090334 N69514 ESTs Weakly similar to oxtdoreduciase [H. sapiens] other 

29759 2.3986103066 H 99972 ESTs other 

36786 2 3971559161 AA435815 Human Clk-assooated RS cycJophrhn CARS-Cyp mRNA other 

complete cds 

31942 2.3947415736 N931B5 ESTs other 

7097 2.39382714 AA011452 ESTs other 

39462 2 3936147706 DG0063 ESTs other 

14420 2 3919915706 AA600322 ESTs Highly simitar to AAC-RICH MRNA CLONE AAC3 other 

PROTEIN (Dictyostelium tiscoidoumj 

34629 2.3916035475 AA282527 EST - RC_AA282527 other 

27431 2 3905463084 AA429038 ESTs TM 

6387 2.3904071666 X85372 Ksapiens mRNA for Sm protein F other 

11342 2.3902176276 AA223874 Homo sapiens mRNA for K1AA0704 protein partial Cds other 
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2. 386369765 




TnAAwmiuirats fflhlAt II nlnha /i 7Ci/r\\ 

i optiisomeTtiae (urinj it nifna \ i tw.it} 


other 




2.38419Z7"'o 




C so trofn we etUtoentioen C 


other 




2.3820201075 






TM 


29950 


2.3807499489 


N24902 


Homo sapiens mRNAfor E 1 Q -55k D a-assooat ed protein 


TM 


8396 
32978 


2.3607187289 
2.3805995259 


AA426176 
W42 788 


ESTs Weakly simHar to Similar to S.eerevistae 

hypothetical protein L3111 [H.sapiensJ 

Human termtnef transferase mRNA oompXsta cds 


other 
other 


27B72 


2.3784145648 


AA4S9254 


ESTs 


other 


11623 


2.3769685069 


AA243617 


EST* 


other 


26502 


2.3766957777 


AA279768 


ESTs 


other 


22142 


2.3761275381 


R51382 


Homo sapiens mRNAfor KIAA0659 protein part tat cds 


Other 


13533 
11534 


2 3759359566 
2.3747849776 


AA454607 
AA236223 


ESTs Highly similar to HYPOTHETICAL 40.2 KD 
PROTEIN K12K4.3 IN CHROMOSOME III 
[Caenortiahdits eleoansi 
ESTs 


other 
other 


5976 


2 3709397882 


X64229 


DFK PROTEIN 


other 


6231 


2.3680994679 


X78121 


Choroids rem ia 


TM 


2382 


2.3677644594 


M 16967 


Coagulation factor V 


other 


22687 


2.3673034941 


T03314 


ESTs 


TM 


24371 
25286 


2.3663729415 
2.365B13494B 


W87415 
AA045261 


ESTs Weakly similar 10 II!! ALU SUBFAMILY J 

WARNING ENTRY Ml IH.sapierw] 

ESTs 


other 
other 


9054 


2.3647542793 


C02472 


EST* Weakly similar to EBV-INDUCED G PROTEIN- 


other 



COUPLED RECEPTOR 1 PRECURSOR (Homo 
sapiens) 



8163 


2.3646144577 


AA357394 


ESTs 


other 


12233 
22924 


2364077771 
2.3634O07127 


AA343513 
T08195 


ESTs Weakty simfer to LINE/lQ H-chain fusion protein 

{M.muscukJ$| 

ESTs 


SS, 
other 


14371 


2.361 5244S3 


AA599219 


ESTs Moderately simitar to ALR [H.sapiensl 


other 


12401 


2.3607293644 


AA40022S 


ESTs 


other 


26169 


2.3599633182 


AA251089 


ESTs Weakly simrlar to ORF YOR281C f S cerevisiae) 




23065 


2.3592943521 


T23539 


ESTs Hiahly similar to zinc finger protein (M.muscukjs) 


other 


20524 


2.358218239 


N53965 


ESTs 


other 


20837 
18201 

7813 


2.3577032218 
2.3573132815 

2.3566868562 


N69263 
AA195398 

AA248297 


EST* Highly similar to HEXOKINASE TYPE 1 [Homo 
sapiens) 

Homo sapiens DNA sequence from PAC 434014 on 
chromosome 1032.3.-41. Contains the HS011B1 gene 
for Hydroxysteroid (11-oeta) Dehydrogenase 1 the 
AOORA2BP adenosine A2b receptor LIKE pseudogcne 
the(RF6 
ESTs 


other 
other 

TM 


21195 


2,3547018746 


R07210 


ESTs 


other 


13377 


2.3513919997 


AA449720 


Homo sapiens clone 24706 mRNA sequence 


other 


9714 


2.3497245732 


L44367 


ESTs 


other 


41537 


2.3460892052 


R55673 


ESTs 


other 


17352 


2.34595172 


AA100925 


EST* 


other 


11914 


2.3446613991 


AA278907 


ESTs 


? 


24890 


2.3440589932 


Z41634 


ESTs 


other 


28796 


2.3434458024 


D51272 


EST-RC_D51272_s 


? 


36798 


2.342525534 


AA435870 


ESTs Weakly similar to B0564.1 [C.etegans] 


other 


22491 


2.3409294581 


R70O12 


EST 


other 


4798 


2 3403776443 


U61538 


Human cakaum-oindinQ protein cnp mRNA complete cds 


other 


40647 


2.3397210986 


N66354 


ESTs 


other 


15657 


2.3392349306 


W63627 


SmaH inducible cytokine A5 (RANTES) 


TM 


24482 


2.3374046148 


Z38137 


ESTs 


other 


42022 


2.3336939603 


T53138 


Homo sapiens mRNA for hTCF-4 


TM 


38233 


2.3314220199 


AA489023 


ESTs 


other 


41221 
8053 


2 3310635524 
2.3297250374 


R21531 
AA309880 


ESTs Weakly similar to !!!! ALU SUBFAMILY J 

WARNING ENTRY l|»fH.MpiensJ 

ESTs 


other 
other 



FIGURE 8 (cont.) 

31 of 37 



WO 00/55633 



PCT/USOO/07044 



363 


2.3275393529 


D26526 


Human mRNA for RNA hoticqse complete cds 


? 


26679 


2.3241677574 


AA281733 


ESTs 


other 


13407 


2.3216524472 


AA450200 


ESTs 


TM 


17955 


2 3160957399 


AA1 66703 


ESTs 


TM 


31856 


2.3160941803 


N906BQ 


EST 


? 


24092 
16759 


2 3151511584 
2.3116245547 


W42845 
AA046294 


Homo sapiens protein tyrosine phosphatase PIR1 

mRNA complete cds 

ESTs 


SS. 
other 


7861 
41176 


2.311355404 
2.3111568749 


AA252436 
R09379 


Homo sapiens clone 23797 and 23917 mRNA partial 
cds 

Natural roststance-nsSodatod mecrophago protein 2 


other 
TM 


3860 
40886 

19428 


2.3104335895 
2.3077403929 

2.3068982601 


U13913 
N66149 

H22949 


HomoJog of Drosophita slowpoke (potassium ctwmet 
caJciirrTi -activated) 

ESTs Weakly similar to EBV-INDUCED G PROTEIN- 
COUPLED RECEPTOR 1 PRECURSOR (Homo 
sapiensj 
EST 


TM 

other 

? 


36080 


2.3048383557 


AA4 17282 


EST - RC_AA417282 


other 


27264 


2.3043527378 


AA418389 


EST* 


other 


13600 


2.3031968696 


AA4 56266 


ESTs 


other 


13552 


2.3026966375 


AA454943 


EST* 


other 


15664 

26583 


2.3025773291 
2.3025403178 


VM67456 
AA279774 


ESTi Moderately similar to YY1 -associated factor 2 

fH.sapiensI 

ESTs 


other 
7 


37434 


2.3013886299 


AA454149 


EST 


? 


7B33 


2.2992574443 


AA249300 


EST* 


other 


3674 
33694 


2.2985613315 
2.2984566375 


U05237 
Z38770 


Human fetal Alz-50-reactive ctone 1 (FACI)mRNA 

complete cds 

EST* 


other 
other 


11178 


2.2972286082 


AA1 67436 


ESTs 


? 


16977 


2.2912855364 


AA064616 


ESTs 


other 


19799 


2.290119924 


H57330 


EST 


? 


5948 


2.2900738182 


X63337 


EST - X63337 


? 


42097 


2.2881548729 


T66318 


Isoteuoine-tRNA synthetase 


•> 


24247 


2.28B1065691 


W3O10 


Ribosomsl protein L37 


other 


40679 
5875 
22325 


2.2670463837 
2.2660441014 
2.2850330577 


N67816 
X59405 
R60777 


EST* Moderately similar to If II ALU SUBFAMILY SX 
WARNING ENTRY 11!! [H. sapiens} 
Membrane cefaclor protein (CD46 trophoblast- 
rymphocyte cross -reactive antigen) 
ESTs 


other 

? 

other 


9621 


2.2844572929 


J05O32 


ASPARTYL-TRNA SYNTHETASE 


other 


9239 


2.2823045248 


D79100 


ESTs 


other 


41997 


2.2818672356 


T477B8 


ESTs 


other 


31105 


2,28091752 


N63207 


EST 


? 


39565 


2.2794194837 


F04320 


Replication factor C 37-KD surxtnrt 


other 


7404 
6308 


2.2793872556 
22788670475 


AA094989 
X85373 


Homo sapiens vottape dependent anion channel protein 

mRNA complete cds 

H. sapiens mRNA for Sm protein G 


other 
other 


20263 
14529 


2.2729348551 
2.2722894932 


N31952 
AA620307 


ESTs Moderately similar to HYPOTHETICAL 66 5 KD 
PROTEIN F02A9.5 IN CHROMOSOME 111 
[Catwwrnabdilis elegans) 
ESTs 


other 
other 


21197 


2.2718368964 


R07320 


ESTs 


other 


28203 


2.2692501412 


AA490969 


ESTs 


other 


38320 


2.2687130032 


AA490311 


ESTs 


other 


41625 


2.2680307053 


R69333 


ESTs 


other 


4674 


2.265734645 


U54999 


Human LGN protein mRNA complete cds 


Other 


28861 


2.2637023919 


D80037 


EST Weakly similar lo C50B8.3 [C.efegans] 


other 


31062 


2.2633840539 


N62827 


ESTs 


other 


26756 


2.2627797292 


AA283832 


ESTs 


other 


11567 


2.2614480615 


AA236747 


Homo sapiens mitogen activated protein kinase 
activated protein kinase gene complete cds 


other 
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25050 


2.2605083659 


AA011134 


ESTs Weakly similar to renin |R sapiens] 




41935 


2.2593192037 


T29681 


Human serine kinase mRNA complete cds 


other 


26695 


2 2582367069 


AA292765 


H. sapiens mRNA for M-phase phosphoorotein mpp5 


other 


40585 


2.2581933468 


N34891 


Homo sapiens mRNA for KIAA0595 protein partial cds 


other 


3343 
42435 


2.2568482074 
2.2532463427 


M97936 
W46994 


SIGNAL TRANSDUCER AND ACTIVATOR Or 

TRANSCRIPTION 1 -ALPHA/BETA 

ESTs 


other 
? 


5937 


2.2489783488 


X62534 


High-mobility group (nonhistone chromosomal) protein 2 


other 


21241 


2.2477801609 


R06617 


EST* 


TM 


25756 


22472586561 


AA135868 


ESTs 


TM 


34184 
8672 


2.2459308213 
2.2450864129 


AA227959 
AA477046 


Human cysteine protease Mch2 isoform alpha <Mdi2} 

mRNA complete cds 

ESTs 


other 
other 


7387 


2.2447544716 


AA093977 


ESTs 


other 


28622 


2.2424116577 


D59352 


ESTs 


TM 


18016 


2.2410305445 


AA1 73223 


ESTs 


other 


20843 
10054 

34094 


2.239268723 
2.2387950133 

2.2384154308 


N69352 
R 10266 

AA206088 


Homo sapiens mRNA for ATP-dependent RNA heticase 
#46 complete cds 

ESTs Highly similar to HYPOTHETICAL GTP-BINDING 
PROTFIN IM PM MO-PAH? IWTFRfSPMIf* ttFdtClbt 

[Saccharomyces cerevisiae) 
ESTs 


other 
other 

other 


41246 


2.2380827238 


R27296 


ESTs 


other 


22634 


2.2346537819 


R82837 


ESTs 


other 








ESTs 




28448 
20909 


2.2295706871 
2.2284835116 


AA621752 
N71704 


CD i * vvesnwy stmnar 10 ruutu.o gone proouci 
[C.etooans] 

Human 26S proteasome-associated padl homolog 

(POH1) mRNA complete cds 

ESTs 


other 
other 


651 


2.2260753259 


D78129 


EST - D76129 


SSJM 


40409 


2.2244318492 


H99877 


Homo sapiens exportn t mRNA complete cds 


other 


20340 


2.224062527 


N38S25 


ESTs 


other 


20002 


2.2233023294 


H93O05 


EST - RC_H93005 


other 


37321 


2.2209252793 


AA451B98 


ESTs 


other 


8274 


22209752623 


AM02095 


ESTs 


other 


20221 


2.2197714612 


N29345 


ESTs 


other 


5792 


22186801223 


X54941 


CDC28 protein Kinase 1 


other 


4034 
36222 


2.21808435 
2 2149577598 


U21658 
AA4214S1 


Human transcription initiation factor TFIID subunit 

TAFII31 mRNA complete cds 

ESTs 


other 
other 


16567 


2.2146935655 


AA031591 


EST* 


other 


4721 


2.2134595068 


U58046 


Human mRNA for KIAA0139 gone complete cds 


other 


26656 


2.2125017907 


019708 


Human Gu protein mRNA partial cds 


TM 


20723 


2.2113936194 


N66093 


ESTs 


other 


6714 


2.2062571749 


Y08612 


H. sapiens mRNA for Nup88 protein 


■? 


19240 


2.205583996 


H13265 


ESTs 


other 


36447 


22050784323 


AA4281B8 


ESTs 


other 


11686 
21650 


2.202413216 
2.2018153311 


AA252672 
R37938 


Homo sapiens dtphthamido biosynthesis protehv2 

(DPH2) mRNA complete cds 

Homo sapiens KIAA044Q mRNA partial cds 


other 
other 


14152 
42657' 
4642 
32779 


2.2015953698 
2.1975280207 
2.1968027789 
2.1962611079 


AA489790 
W92771 
U52427 
V\rO2102 


Homo sapiens Ran-GTP binding protein mRNA partial 
cds 

GLYCINE CLEAVAGE SYSTEM H PROTEIN 
PRECURSOR 

Human RNA polymerase II suburtit hsRPB7 mRNA 

complete cds 

ESTs 


other 
other 

■7 

TM 


38341 


2.1951559134 


AA4 90967 


ESTs 


other 


11803 


2 1921143838 


AA257971 


ESTs 


other 


34835 


2.190705129 


AA292677 


ESTs 


TM 


39085 


2.1895804523 


AA620599 


ESTs 


other 
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4046 


2 1877764122 


U22376 


MYB PROTO-ONCOGENE PROTEIN 


? 


11 BOO 
5051 
33917 


2 1B76723705 
7 1666660566 
2.1664855739 


AA242868 
U76638 
AA1 67323 


ESTs Weakly simitar to house-keeptno. protein 
|M muscukjs) 

Human BRCA1 -associated RING domain protein 

(BARD1) mRNA complete Cds 

EST* 


other 
other 
TM 


20674 


2 1B5B972155 


N63392 


ESTs 


TM 


41031 


2 1768302734 


N91246 


ESTs 


? 


251 14 


2 1759894688 


AA020923 


EST 


? 


24711 


2.1758363153 


Z39545 


ESTs 


othm 


4733 


2.1721786534 


U58658 


Human unknown protein mRNA within the p53 intron 1 
comptote cds 

Human glyptcan-5 (GPCSJmRNA complete cds 


other 


4871 


2 1712196791 


U66033 


other 


29733 


2.1687028853 


H99398 


EST 


7 


23155 


2 1678113438 


T30550 


ESTs 


other 


34638 


2.164515923 


AA282987 


EST 


7 


35541 


2.1621460372 


AA400986 


Prothymosin a(pha 


other 


1889 


2.159S3B4252 


L20591 


Annexin III (Mpooortin Hi) 


7 


15106 


2.1591553963 


U68111 


PROTEIN PHOSPHATASE INHIBITOR 2 


7 


40131 
19516 


2.1583553082 
2.158045763 


H79779 
H29207 


Homo sapiens histone deacotytase 3 (HDAC3) mRNA 
complete cds 

EST 


other 
other 


4136 


2.1577799237 


U2B014 


ICH-2 PROTEASE PRECURSOR 


other 


20276 


2.1548737104 


M32919 


ESTs 


other 


13292 
20666 


2.1546709291 
2.154262609 


AA447621 
N63165 


ESTs Highfy similar to 40 KO PROTEIN JBoma disease 

vims] 

ESTs 


other 
other 


6065 


2.1526648242 


X68560 


Sp3 transcription factor 


other 


18238 


2.1516362853 


AA205389 


ESTs 


other 


21627 


21515999154 


R37410 


EST 


? 


3436 


2.1502571642 


S72024 


Eukaryotkx translation initiation factor 5A 


? 


34648 


2.1498935434 


AA283772 


ACTIVATOR 1 36 KD SUBUNIT 


other 


5964 


2.1488964343 


X63657 


Follicular lymphoma variant translocation 1 


SS. 


13250 


2.1466085975 


AA446459 


ESTs 


other 


34370 

27996 
4408 


2.1465845856 

2.145312871 
2. 1398865247 


AA251B29 

AA470156 
U41745 


ESTs Weakly similar to HYPOTHETICAL 27.4 KD 

PROTEIN IN MER2-CPR7 INTERGENIC REGION 

[Saccharomyces cerevisiae| 

ESTs Weakly similar to dynein 74k chain cytosoftc 

iR.norvegicus] 

Human POGF associated proton mRNA complete cds 


other 

SS, 
other 


41 B7 


2 1395632136 


U30888 


Human (RNA-puanine tramgtycosylase mRNA complete 

cds 

ESTs 


other 


10BD4 


2.1366859886 


AA069549 


other 


34552 


2.1340290702 


AA279985 


Human mRNA for KIAA0372 g«ne complete cds 


other 


18380 


2.1331897016 


AA227119 


ESTs 


other 


5223 


2. J 298428563 


U83843 


EST - U83843 


other 


37415 


2.1270169134 


AA453807 


EST 


other 


14582 
27756 


2.1260941468 
2.123647107 


AA621340 
AM53447 


ESTs Weakly similar to HYPOTHETICAL 39 6 KD 
PROTEIN IN MTD1-NUP133 INTERGENIC REGION 
{Saccharomyces cerevisiae) 
ESTs 


other 
other 


13787 
5173 
40029 
19972 


2.1232866197 
2.1232706565 
2.1214337319 
2.1193721042 


AA463745 
U81554 
H66221 
H83639 


ESTs Highly similar to PRE-MRNA SPLICING FACTOR 
RNA HELICASE PRP22 tSaccharomyees cerevisiae) 
Homo sapiens signal recognition particle 72 (SRP72) 
mRNA complete cds 

Human E2 ubiqurtin conjugating enzyme UbcHSB 

(U8CH5B) mRNA complete cds 

ESTs 


other 
other 
other 
other 


23301 


2.117519655 


T52847 


ESTs 


other 


20504 


2.1134521605 


N52966 


ESTs 


other 


40145 
3461 


2.1132200572 
2.1131164397 


H81391 
S75256 


Human mRNA for histamine N-methyltransferase 
complete cds 
EST - S76266 


other 

SS. 


41 693 


2.1124169285 


T23611 


ESTs 


other 
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39258 


2.1092181318 


C14805 


EST-RCC14805 


other 


36021 
6382 


2 1084566145 

2.1077406838 


AA4 16876 
AA424199 


ESTs Weakly simitar to TRANSFORMATION- 
SENSITIVE PROTEIN IEF 5SP 3521 (H.sapiem| 
ESTs Wookly similar to C50B8.3 {Celegansl 


other 
other 


28286 


2.1075593303 


AA598447 


Homo sapiens export in I mRNA complete cds 


other 


5807 


2 1071009331 


X55740 


5' nucleotidase (CD73) 




19747 


2.106109599 


H53572 


ESTs 


other 


38155 


21052335506 


AA486777 


ESTs 


TM 


924 


2.1037724222 


HG1112-HT1112 


EST-HG1112-HT1112 




9544 


2.1022261514 


H72630 


ESTs 


other 


8384 


2.1005713227 


AA424282 


Human 75-kD autoantigen {PM-Scl ) mRNA complete 
cds 

Retinitis pigmentosa 3 (X-(inkod recessive) 


other 


25165 


2.1005132894 


AA027837 


SS.TM 


24348 


2.1000366838 


WB6469 


Tropomyosin alpha chain (skeletal muscle) 




41401 


2.0994968367 


R43334 


Homo sapiens KIAA041 0 mRNA complete cds 


other 


35340 


2 0993762592 


AA398900 


EST - RC_AA3989O0 


other 


10898 
381 


20990741816 
2.0974305874 


AA1 12063 
028473 


ESTs Weakly simitar to PRE-MRNA SPLICING 
HELICASE BRR2 (Scerevisiae) 
Isotsucirie-tRNA synthetase 


other 
other 


22051 
3293 


2.0971755 
2.096563118 


R49047 
M94893 


ESTs Weak* similar to 11)1 ALU SUBFAMILY J 
WARNING ENTRY Hit [RsapiensJ 
Testis specific protein Y-Snked 


other 
TM 


11528 


2.0954548212 


AA236018 


ESTs Weakly similar to unknown {S.cerevisiaeJ 


•7 


11890 


2.0952685865 


AA278323 


Homo sapiens clone 24606 mRNA sequence 


TM 


13643 


2 0952581265 


AA458578 


Homo sapiens done 24477 mRNA sequence 










ESTs 


other 


36511 






ESTs 


? 


2130 
7193 


2.0924678877 


AA046768 


Homo sapiens thyroid receptor interacted {TRIP9) gene 
complete cds 

Homo sapiens clone TUA8 Cri ducftat region mRNA 


? 
TM 


5448 


2.0921643167 


X02751 


Neuroblastoma RAS viral {v-ras) oncogene homotog 




35956 


2.0875765163 


AA4 12533 


ESTs 


other 


7525 


2.0870133892 


AA149259 


ESTs 


other 


39592 
28029 


2.0862891765 
2.0855738844 


F09351 
AA47B479 


ESTs Weakly simitar to weakly similar to S. cervisiae 

PTM1 precursor (C.elegans) 

ESTs 


TM 

other 






#v\£<J«C 1 wo 


EST* 


other 


30882 


2.0840312831 


N 56906 


ESTs Weakly simitar to HYPOTHETICAL 33.2 KD 
PROTEIN F26A3.7 tN CHROMOSOME I [C.eteoans| 
EST 


other 

? 


32597 


2.0839196473 


T47333 


Human TFIIO subunit TAF1I55 fTAFIISS) mRNA 

complete cds 

ESTs 


other 


33358 


2.0836178514 


W80814 


other 


10259 


2.0829121213 


R77527 


ESTs 


other 


21862 


2.0825457608 


R43365 


ESTs 


other 


20590 


2.0820571859 


N56146 


ESTs 


other 


12907 


2.0807602388 


AA427577 


ESTs 


other 


22958 


2.0770089467 


T10264 


ESTs 


other 


42044 


20762746251 


T58753 


ESTs 


other 


4210 

39 
14350 


2.0750374179 
2.074214716 
2.0739236064 


U31814 

AB 00369*3 
AA598831 


Human transcriptional regulator homotog RPD3 mRNA 
complete cds 

Homo sapiens mRNA for Cdc7-reiated kinase complete 

cds 

ESTs 


otner 
other 
TM 


29840 


2.0729224128 


N21680 


EST* 


other 


25593 


2.071 591B096 


AA1 13149 


Homo sapiens IPL (IPL) mRNA complete cds 


other 


26071 


2 0708411247 


AA236880 


Protein phosphatase 2A regulatory subunit B' elpha-1 


other 


26529 


Z0699045563 


AA278594 


EST 


? 


12154 


2 0692192056 


AA291293 


ESTs 


other 


18817 


2.0584614007 


F 10077 


ESTs 


? 
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6635 


j? 0674931973 




ri sapions rnrtriiM iw» chvi * ou protowi 




6681 


2.066065203 




Phosphor ibosyf pyrophoiphnts syntfwtflSft 2 




22077 


2.0647745388 


R49482 


ESTs 


other 


11752 


2.0645929355 


AA2 56042 


ESTs 


other 


41257 


2.0634413934 


R31680 


ESTs 


SS. 


6904 


2.0622381932 


Z34B97 


Histamine receptor H1 


TM 


16879 


2.060262971 


AA05653S 


EST* 


other 


38040 


2.0595449295 


AA481403 


ESTs 


other 


4111 


2.0567536207 


U26312 


Human helerochrornatin protein HP1Hs-gamma mRNA 

complete cd& 

ESTs 


other 


32878 


2.0546812272 


W37448 


TM 


25968 


2.0525018401 


AA23493S 


EST* Moderately similar to IIM ALU SUBFAMILY SX 

WARNING ENTRY mi [H.sap»nsJ 

ESTs 


7 

other 


24659 
38030 


2.0506511898 
2.0505994824 


Z39211 
AA481148 


Homo sapiens GDP-L-fuoose pyrophosphorytase 

(GFPP) mRNA complete cds 

ESTs 


other 
other 


61 


20484705331 


AC002115 


Cytochrome c oxidase subunit VI b 


? 


6306 
8203 


20474040935 


X81625 
AA382517 


EUKARYOTIC PEPTIDE CHAIN RELEASE FACTOR 
SUBUNIT 1 
EST- AA382517 


? 

other 


36972 
28156 


2.04a33Q5f if 

2.0468599712 
2.0459278063 


AA442767 
AA489057 


P«5Tt MiohK/ simitar tr> RAQ^RFl AYPD PROTPIN RAI(. 

10 [Cants familiars] 

Tyrosine 3-monooxyQenase/Uyptophan 5- 
monooxygenase activation protein beta polypeptide 
H. sapiens mRNA for nuclear protein SA-? 


other 
? 


24434 


2.045695222 


W92787 


ESTs 


other 


33508 
37681 


2.0449481783 
2.0449346104 


W88772 
AA460675 


Human DNA saquenoe from cosmid F081 1 on 
chromosome 6. Contains Oaxx BING1 Tapasin RGL2 
KE2 BING4 BJNG5 EST* and CpG islands 
H. sapiens mRNA for TRE5 


other 
other 


27125 


2.0448698236 


AA405505 


Homo sapiens mRNA for putative RNA heKcase 3* end 


other 


3780 


2.0445300752 


U09851 


Zinc finger protein 148 (pHZ-52) 


other 


9112 


2.0443252757 


D16611 


Coprooorphyrinooen oxidase (coproporphyria 


TM 


8357 
9133 
7519 


2.044244223 
2.0436113204 
2.0414123824 


AA418921 

D30946 

AA147425 


harderoporphyria) 

ESTs Highly similar to RSP5 PROTEIN 
[Saccharomyees cerevisiae) 

ESTs Highly similar to TRANSLOCON -ASSOCIATED 
PROTEIN GAMMA SUBUNfT [Rattus norvegious} 
EST-AA147425„S 


other 
TM 
other 


14701 


2.0413755305 


D59324 


ESTs 


other 


380 


2.0411495076 


D28423 


EST - D2B423 


? 


30571 


2.0348528804 


N49595 


ESTs 


other 


825 
27744 
3997 


20329522B83 
2.0318041265 
2.0311208335 


D8732B 

AA452B18 

U19906 


Holocarboxytase synthetase (biotn -(propnonyi- 
Coenzyme A-carboKylase (ATP-hydrotysing)) ligase) 
ESTs Weakly similar to HYPOTHETICAL PROTEIN 
HI0034 fHaemophlkjs influenzae] 
Argtnine vasopressin receptor 1 (AVPR1) 


TM 
other 
? 
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134804 


12.3 


L3703B 




small inducible cytokine subfamily B (Cys-X-Cys); member 5 
(epithelial-derived neutropbil-actlvating peptide 78) 


TM 


130617 


11.4 


M90516 




glutamine-fructose-6-phosphate transaminase 1 


TM 


104209 


10.6 


AB000221 


small inducible cytokine subfamily A (Cys-Cys); member 18; pulmonary and 
activation-regulated 


SS 


109991 


10 


H09813 


ESTs 


TM = 


124315 


8.3 


H94892 


v-ral simian leukemia viral oncogene homolog A (ras related) 


Other 


132977 


8.2 


U28686 




RNA binding motif protein 3 


Other 


130407 


7.4 


_N29888 


jESTs 


Other 


116176 


6.6 


AA463725 




ESTs; Weakly similar to KIAA0226 [Ksapiens] 


Other 


119271 


6.5 


T16387 




ESTs 


Other 


134711 


6.5 


X04011 




cytochrome b-245; beta polypeptide (chronic granulomatous disease) 


TM 


134326 


6.1 • 


U16306 




"Human chondroitin sulfate proteoglycan versican V splice-variant precursor 
peptide mRNA. complete cds" 


Other 


125852 


5.9 


H09290 


iESTs; Weakly similar to unknown [H.sapiensJ 


SS, TM 


112169 ; 


5.9 


R48589 


;ESTs 


TM 


132528 


5.9 


AA283006 


chromosome-associated polypeptide C 


Other 


134367 


5.7 


X54199 


phosphoribosytglydnamide formyltransferase; phosphoribosylglycinamfde 
synthetase; phosphoribosylaminoimidazole synthetase 


Other 


111929 


5.2 


R40057 


prominln (mouseHike 1 


SS.TM ; 


102165 


5 


U1B321 


Death associated protein 3 


Other 


130441 


5 


U35835 


j protein kinase; DNA-activated; catalytic polypeptide 


Other 


133282 


5 


U52960 


SRB7 (suppressor of RNA polymerase B; yeast) homolog 


Other 


100783 


4.9 


HG3748-HT4 

018 ; "Basic Transcription Factor, 44 Kda Subunit" 


Other ( 




4.9 


AA436158 


iESTs 


Other ; 


104660 


4,8 


AA007160 


:ESTs 


SS _j 


113702 


4.8 


TO7307 


; BSTs; Moderately similar to WW ALU SUBFAMILY J WARNING ENTRY ! ! !! ■ 
;[H.saptensJ 


Other 


101185 


4.7 


L19872 


i 


iryi hydrocarbon receptor 


Other 


105308 ; 


4L7 


AA233744 


iESTs 


Other I 


107168 


4.7 


AA621540 


IESTs 


Other 


101201 


4.6 : 


L22524 


\ matrix metalloproteinase 7 (roatrilysin; uterine) i 


SS j 


101809 , 


T~ 

4.5 


M86849 


j "Homo sapiens connexin 26 (GJB2) mRNA. complete cds" i 


TM 


101478 : 


4.5 i 


M23379 


j RAS p21 protein activator (GTPase activating protein) 1 1 


Other 


104695^ 


4.5 j 


AA012953 


jESTs 


Other « 


100365 


4.4 ! 


D78611 


| mesoderm specific transcript (mouse) homolog 


TM : 


126819 


4.3 


AA305536 


;"EST1 76522 Colon carcinoma (Cacc~2) cell line II Homo sapiens cDNA 5* 
:end, mRNA sequence." 


Other 


101880 


4.3 


M97925 


idefensin; alpha 5; Paneth cell-specific 


SS 


126838 


4.2 


AA858097 


{ pigment epithelium-derived factor 


Other 


101684 


4.2 


M63256 


cerebellar degeneration-related protein (62kO) 


Other 


117634 


4.2 


N36421 


ESTs; Moderately similar to !!!! ALU SUBFAMILY SQ WARNING ENTRY 
;!!!! [H.sapiens] 


Other 


132109 


4.1 


AA599801 


ESTs 


Other 


115054 


4.1 


AA252863 


[ESTs 


Other 


106553 


4 


AA454967 


ESTs 


Other 


119717 


3-9 


W69134 


.ESTs _ _ ""' " " 


Other 



WO 00/55633 



PCT/USOO/07044 



FIGURE 11 (CONT) 
2 of 10 



r r\l MC Ixt T 


Fold 
Upregutated 

in f uiiioi s 


Exemplar 
Accession 


Complete Title 


ORF Structuaral 
Info 






M87339 




replication factor C (activator 1)4 (37kD) 


Other 






AA291725 




secreted frizzled-related protein 4 


SS 


120562 


O.O 


AA280036 




ESTs; Weakly similar to W01A6.C (C.elegans] 


SS 


109517 


3.7 


D60799 




ESTs 


Other 


lu&oltJ 


O.r 


U65932 




extracellular matrix protein 1 


SS 


10o2oo 


3.7 


AA434441 




frizzled (Drosophila) homolog 7 


Other 


133640 


3.6 


Do3U04 




ub [qui tin -conjugating enzyme E2N (homologous to yeast U8C13) 


Other 


100335 


3.6 


D63391 




platelet-activating factor acetylhydrofase; isoform lb: gamma subunit (29kD) 


Other 


104720 


3.6 


AA018441 




ESTs 


Other 


107348 


3.6 


U43701 




ribosornai protein L23a 


Other 




o.o 


AA236324 




ESTs; Weakly similar to !!!> ALU CLASS A WARNING ENTRY III! 
[H.sapiens] 


SS 


111345 J 


i a 

«J.O 


N89820 




ests 


Other 


J07053 ; 


3.6 


AA600147 


; ESTs; Weakly similar to Similar to NADH-cytochrome B5 reductase 
[C.elegans] 


Other ; 


107240 


3.5 


D59368 




ESTs 


Other 


107129 


3.5 


AA620553 




flap structure-specific endonuciease 1 


Other 


134846 


3.5 


AA431505 




Homo sapiens mRNA for putative Sqv-7-like protein; partial 


TM 


101897 


3.5 




.sperm associated antigen 1 


Other ; 


107151 


3.5 


AA621169 




ESTs 


Other ; 


106012 ' 


3.4 


AA411621 




ESTs 


Other 


101950 


3.4 


379219 




propionyl Coenzyme A carboxylase; alpha polypeptide 


Other 


116844 


3.4 


H64938 




ESTs _ _ _ 


Other 


128025 


3.4 


AA937173 




ESTs 


TM 


106785 : 


3.4 


AA478587 


: leukemia associated gene 1; candidate tumor suppressor frequently deleted - 
in B-cell chronic lymphocytic leukemia (B-CLL) 


Other 


104518: 


3.4 


R09815 


: proteasome (prosome; macropain) 26S subunit; ATPase; 5 : 


Other 


1 17667 


3.4 


N39214 




ser-Thr protein kinase related to the myotonic dystrophy protein kinase^ 


uiner 




■J.O 


AA074514 




ESTs; Moderately similar to (defline not available 4753768) [Rsapiens] 


Other 


105372 


3.3 


AA236481 


;ests 


Other 


104896i 


3.3 


AA054228 


IESTs 


Other 


113485! 


3.3 


T87863 


ESTs 


Other 


1270031 


3.3 


AA550806 


; ESTs; Weakly similar to (defline not available 38821 51 ) IH.sapiens] 


TM_ 


100305: 


3.3 i 


D50487 


■ DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 8 (RNA helicase) 


SS_ i 


134722 


3.2 


W47183 


ESTs; Weakly similar to II!! ALU SUBFAMILY SB2 WARNING ENTRY !! 1 1 
[H.sapiens] 


Other_ 


126801; 


3.2 


AA512902 


IESTs 


SS.TM j 


133503 


3.2 


M33195 


! Fc fragment of IgE; high affinity 1; receptor for; gamma polypeptide 


SS.TM . 


132183! 


3.2 


L19183 


: Human MAC30 mRNA; 3' end 


TM 


1 05298 1 




AA233459 


;ESTs 


TM 


111046 


i 

3.2 


N55514 


ESTs; Moderately similar to lit) ALU SUBFAMILY SP WARNING ENTRY 
im rH.sapfensJ 


TM 


135309 


3.2 


D25984 


ESTs 


S S 


102808 


3^2 


U90426 


nuclear RNA helicase; DECD variant of DEAD box family 


Other 


100552 


3.1 


HG2167-HT2 
_ 237 


"Protein Kinase Ht31, Camp-Dependent" 


Other 


127652 


3.1 


M80JW87 


ESTs _ 


Other ; 
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116127 


3.1 






ESTs; Moderately similar to coded for by C. elegans cDNA CEESD64F 
{C.elegans] 


TM 


131904 


3.1 






ESTs. Highly similar to surface 4 integral membrane protein [H^apiens] 


TM 


126547 


3.1 


U47732 




transmembrane 4 superfamily member 3 


Other 


102823 


3.1 


U90914 




carboxypepttdase D 


oo 


132298 


3.1 


N41849 




Homo sapiens cytokine receptor related protein 4 (CYTOR4) mRNA; 
complete cds 


Other 


^27445 


3.1 






ESTs _ 


Other 


134395 


3.1 


L0971 7 




lysosomal-assodated membrane protein 2 


SS TM 


105743 


3.1 


AA29330O 




ESTs; Weakly similar to semaphorin C [M.musculus] 


Other 


125827 


3.1 


AI471525 




YY1 transcription factor 


Uuier 


101229 


3.1 


L27943 


.cytidine deaminase 


Other 


102306 


3 


U33317 


defensin; alpha 6; Paneth cell-specific 


ss 


107318 


3 


T74445 


: "yc82f8.r1 Soares infant brain 1NIB Homo sapiens cONA clone IMAGE:2242 
:5\ mRNA sequence" 


vjuiei 


JI20983. 


3 ; 


AA398209 


Jest; _ 


uiner 


134700 


3 


AA481414 


golgl SNAP receptor complex member 1 


1 IVI 


131216 


3 


O31058 




ESTs 


SS 


127565 


3 


D79516 


"HUM272B04B Human aorta polyA+ (TFujiwara) Homo sapiens cDNA done 
GEN-272B04 5', mRNA sequence." 


Other 


106882 


2.9 


AA489009 




ESTs . 


Other 


130874 


2.9 


T08287 




ESTs 


Other 


101275 


2.9 


L37936 


Ts translation elongation factor; mitochondrial 


Other 


111179 


2.9 


N67239 




ESTs 


Other 


126086 


2.9 


H70975 




"yr73g01.r1 Soares fetal liver spleen 1NFLS Homo sapiens cDNA done 
IMAGE:210960 5*. mRNA sequence." 


Other 


105365 


2.9 


AA236275 


ESTs 


Other 


118789 


2.9 


N75416 




ESTs 


Other 


115117: 


2.9 


AA256492 


!H.sapiens PAP mRNA 


Other 


100484 


2.9 


HG1103-HT1 
103 


* "Guanine Nudeotide-Blnding Protein Ral, Ras-Oncogene Related" 


Other 


101300 ; 


2.9 | 


L40391 


iHomo sapiens (done s153) mRNA fragment ■ 


Other 


103075 7 


2.9 


X59543 


! ribonucleotide reductase M1 polypeptide _[ 


Other 


132164 1 


2.8 


U84573 


\ procollagen-lysine; 2-oxoglutarate 5-dioxygenase (lysine hydroxylase) 2 


Other 


106716 f 


2.8 i 


AA464962 


| ESTs , 


Other 


1340981 


2.8 


X06323 


' Human MRL3 mRNA for ribosomal protein L3 homologue ( MRL3 


Other 


134485 s 


2.8 


X82153 


icathepsin K (pycnodysostosis) J 


SS 


129634 


2.8 


AA150726 


lESTs 


Other 


112207 


2.8 


R49602 


'ESTs 


Other 


124904 i 


2.8 


R86970 


l ESTs 


Other 


125471 


2.8 


AA477571 


•UDP-glucose ceramide glucosyltransferase 


SS 


132180. 


2.8 : 


AA405569 


fibroblast activation protein; alpha 


SS 


104454; 


2.8 


MB4443 


gaiactokinase 2 


TM 


134282 


2.8 


T25508 


; ESTs 


Other 


101558: 


2.8 


M32011 


neutrophil cytosolic factor 2 (65kD; chronic granulomatous disease; 
autosomal 2) 


Other 


130529 


2.8 - 


AA173238 


. small inducible cytokine A5 (RANTES) 


Other 


101804 


2 - 7 


M86699 


TTK PiOjejnkinase 
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109565 




F01930 




ESTs 


Other 


112427 


2.7 


R62604 




ESTs 


Other 


115188 


2.7 


AA261819 




ESTs 


Ott>er 


121831 


2.7 


AA425374 




ESTs 


Other 


132454 


2.7 


W78726 




ESTs; Highly similar to serine/threonine kinase [KsapiensJ 


Other 


116399 


2.7 


AA599729 




Homo sapiens homeobox protein A10 (HOXA10) gene; complete cds 


Other 


100409 


2.7 


D86957 




Human mRNA for KIAA0202 gene; partial cds 


Other 


130987 


2.7 


R45698 




ESTs 


Other 


107217 


2.7 


D51095 




ESTs 


SS.TM 


125698 


2.6 


AA748483 




Homo sapiens basic transcription factor 2 p44 (btf2p44) gene; partial cds; 
neuronal apoptosis inhibitory protein (naip) and survival motor neuron 
protein (smn) genes; complete cds 


SS 


118722 


2.6 


N73563 




ESTs * " j 


SS 


104521 


2.6 


R11604 


"yf47c1.r1 Scares fetal liver spleen 1NFLS Homo sapiens cDNA clone 
; IMAGB132 5\ mRNA sequence" 


Other i 


130800 


2.6 


AA223386 




ESTs; Weakly similar to katanin p80 subunit [H, sapiens] 


Other 


134415 


2.6 


AA329274 




protein tyrosine phosphatase type IVA; member 2 


TM 


116461 


2.6 


AA621557 




ESTs; Moderately similar to !!!! ALU SUBFAMILY SQ WARNING ENTRY 
!!!! {H^aptensJ 


Other 


100864 


2.6 


HG4297-W4 
567 


Transcriptional Coactivator Pc4 


Other 


103818 


2.6 


AA150614 


"zl43h5.r1 Scares „pregnant_uterus_NbHPU Homo sapiens cDNA clone 
IMAGE:54729 5', mRNA sequence" 


Otiier : 


105713: 


2.6 


AA29J321 




ESTs _ _ • 


Other 


114969 


2.6 


AA250775 


ESTs ____ ^_ _ _ 


Other 


130415: 


2.6 


X0729O 


■ 


Human HF.12 gene mRNA * 


Other i 


101791 


2.6 


M83822 


• 


Human beige-like protein (BGL) mRNA; partial cds 


Other 


128131 


2.6 


A1283162 


ciaudin3 


SS, TM 


131564 


2.6 


AA491465 


ESTs 


Other 


100279 = 


2.6 


D42084 


\ Human mRNA for KIAA0094 gene; partial cds 


Other 


130149 ; 


2.6 


J04031 


. methylenetetrahydrofolate dehydrogenase (NADP+ dependent); 
methenyltetrahydrofolate cycfohydrolase; formyltetrahydrofolate synthetase : 


Other _ 


119888! 


2.6 


W81710 


ESTs j SS 


1266381 


2.6 


AA649257 


ESTs j 


Other 


131672. 


2.6 


X12901 


; Human mRNA for villin : 


Other 


134405 ■ 


2.6 


J04177 


! collagen; type XI; alpha 1 


Other 


101188) 


2.5 


L20320 


* cydin-dependertt kinase 7 (homofog of Xenopus M015 cdk-activating 
kinase) 


TM 


104534 1 


2.5 


R22303 


- ESTs; Weakly similar to putative p150 [Hsapiens] 


Other 


135179. 


2.5 


U43747 


: Friedreich ataxia f 


SS 


124308 


Z5 


H93575 


ESTs 


is 


125621j 


2.5 


AI051602 


! acetyl-Coenzyme A acetyltransferase 2 (acetoacetyf Coenzyme A thfoiase) 


TM 


"1OI342" 


2.5 


L76191 


interieukin-1 receptor-associated kinase 1 


Other 


129351 


2.5 


AA167268 


ESTs 


Other 


103774. 


2.5 


AA092898 


ESTs; Weakly similar to R07G3.8 [C.elegans] 


Other 


131289 


2.5 


AA485697 


ESTs 


SS.TM 


132094 


2.5 


W01996 


ESTs; Highly similar to (defjine not available 4929683) |Rsapiens] 


Other 


103223 


2.5 


X74801 


chaperonin containing TCP1 ; subunit 3 (gamma) 


Other 
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105610 


2.5 


AA279991 




ESTs 


Other 


115719 


2.5 


AA416997 




ESTs 


Other 


1-34888 


2.5 


AA1 48094 




Tat-interacting protein (30kD) 


Other 


105564 


2.5 


AA262943 




ESTs 


Other 


1^9689 


2.5 


AA130156 




ESTs 


Other 


103391 


2.5 


X94453 




pyrroline-5-carboxylate synthetase (glutamate gamma-semialdehyde 
synthetase) 


Other 


104182 


2.5 


AA479990 




ESTs; Weakly similar to glioma amplified on chromosome 1 protein 
[H. sapiens] 


SS.TM 


123494 


2.5 


AA599786 




ESTs 


Other 


122905 


2.5 


AA470070 




ESTs 


Other 


109175 


2.5 


AA180496 




ESTs 


Other 




2.5 


D80170 




ESTs 


Other 


115142 : 


2.4 


A^58116 




ESTs; Weakly similar to !!!! ALU SUBFAMILY SQ WARNING ENTRY till 
;H.sapiens] 


Other 


125474 


Z4 


AA151216 




Homo sapiens 14-3-3 protein mRNA; complete cds 


SS : 




2.4 


AI283493 


ribophorin II 


Other 


100103 


2.4 


AF007875 


dotichyi-phosphate mannosyftransferase polypeptide 1; catalytic subunit 


Other 


102687. 


2.4 


U73379 


Human cyclin-selective ubkjuitin carrier protein mRNA; complete cds 


Other 


133170 


2.4 


U21049 


epithelial protein up-regulated in carcinoma 


SS, TM 


109141 


2.4 


AA1 76428 


ESTs 


Other 


132811 


2 4 


U25435 


. transcriptional repressor 


umer 


102862 


2.4 


X01057 


tnterieukin 2 receptor; alpha 


SS, TM 


1 04300 


2.4 


D37933 


syntaxin 1B 


Other 


105091 


2.4 


AA148859 


ESTs; Moderately similar to !!!! ALU SUBFAMILY J WARNING ENTRY !!!! 
[H. sapiens] 


Other 


110674 


2.4 


H89315 


**yw25e09.s1 Morton Fetal Cochlea Homo sapiens cDNA clone 
IMAGE:253288 3\ mRNA sequence." 


TM 


122571 \ 


2.4 


AA452600 


EST 


Other 


123421 


2.4 


AA598440 


. ESTs; Moderately similar to neuronal thread protein AD7c-NTP [H.sapiensJ 


Other 


132181 ; 


2.4 


AA046939 


f ESTs; Moderately similar to !!!! ALU SUBFAMILY SX WARNING ENTRY 
!!!! [H. sapiens] 


Other 


129445 


2.4 ; 


AA306121 


ESTs 


SS i 


113923' 


2.4 


W80763 


: ESTs; Moderately similar to FK506-bindtng protein 65kD [M.musculus] 


Other | 


t 

10O598J 


z'l 


HG2463-HT2 
559 


! Guanine Nucteotide-Binding Protein G25k j 


Other 


130869; 


2.4 _ 


AA128100 


: uridine monophosphate synthetase (orotate phosphoribosyl transferase and \ 
; orotldine-5*"decarboxylase) 


Other 


132393 


2.4 


W85888 


ESTs; Moderately similar to Mil ALU SUBFAMILY SQ WARNING ENTRY 
MH [Rsapiensl 


Other 


100830 


HG4074-HT4 
2.4 344 


Rad2 I 


Other , 


133765 


2.4 


D21255 


cadherin 1 1 (OB-cadherin; osteoblast) 


SSJTM 


100867 


HG4316-HT4 


Transketolase-Uke Protein 


Other 


119859 


2.4 


W80702 


ESTs 


Other 


135269 


2.4 


M77698 


YY1 transcription factor 


Other 


115140 


2.4 


AA258030 


ESTs; Weakly similar to (defline not available 3874821) [C.elegansJ 


Other 


102162 


2.4 


U1 8291 


CDC16 (cell diylsjon cycle 16: S. cerevisiae; homolog) 


Other 
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100372 
106981 
1301 14 
116129 
122235 
107315 
125905 
133061 

107531 
125820 
131725j 
1012281 
J32571 ; 

100090 
103656 
104697 
106818 
113077 

128773 . 
129506 
133746 
134272 
1 06267 ' 

133493; 
1 04278 

127211 , 



110721 | 
1 14774 T 
132968j 



2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2,3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2,3 
2.3 
2.3 

2.3 
2.3 

2JJ 
2.3 



1069161 
11384 9 f 
131028_ 

130380' 
J125390. 

127256 

132116 f 

117765 

119126 

129482; 

1^493; 

108927! 



2.3 
2.3 
2.3 
2.3 
2.3 

2.3 

2.3 

2.3 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 



D79997 
AA521157 
AA234717 
AA459956 
AA436475 
T62771 
T69868 
AB000584 

Y13936 
AA730136 
AA456264 
L27706 
R84594 



AC002486 

Z74615 
AA054641 
AA480890 
T40442 

M28879 
AA258286 
U44378 
X76040 
AA431873 



AA284143 
C02562 



AA480935 
H97678 



KIAA0175 gene product 

ESTs 

ESTs 

ESTs 

ESTs 

Homo sapiens nudeoplasmin-3 (NPM3) mRNA; complete cds 
chaperonin containing TCP1; subunit 2 (beta) 
prostate differentiation factor 

protein phosphatase 1G (formerly 2C); magnesium-dependent; gamma 
isoform 

teratocarcinoma-derived gr^h factor 1 

ESTs; Highly similar to (defline not available 41 76448) f H.sapiensJ 

■ chapercjT^irrcontaining TCP1; subunit 6A ( zeta 1) 

ESTs; Highly similar to (defline not available 4809026) jH-sarjens]^ 
"Human BAC done RG367017 from 7p15-p21. complete sequence [Homo 
sapiens) 1 * ^ 

collagen; type 1; alpha 1 

ESTs 

ESTs 

ESTs _ _ 

granzyme B (granzyme 2; cytotoxic T-lymphocyte-assoclated serine 

esterase 1) — 

Homo sapiens mRNA for KIAA0877j)roteirj^p3rtial cds 

MAD (mothers ag^^^P^^ptegi?^ 4 

Lon protease-like protein 

sa P iens clone 2 4711 mRNA sequenc e 

;Homo sapiens chromosome 1 atrophin-1 related protein (DRPLA) mRNA; 

■ complete cds ^ , ~ 

ESTs; Highly sim ilar to (defline not available 51 1 14045) { H.sap iensl 

>aa28c03.r1 NCLCGAP„GCB1 Homo sapiens cDNA clone IMAGE:814564 
5'jrnRNA sequence." ^ ^ ^_ 

=ESTs 



TM 
Other 
Other 
Other 
Other 

SS 
Other 

SS 

Other 
Other 
Other 
Other 
SS._TM^ 

Other 
SS. TM 
Other 
Other 
SS 

SS_ 

TM 
Other 
Other 
0ther_ 

Othe r 
Other 

Other^ 
Other 



AA1 50043 sESTs 



N77151 jjomo sapiens mRNA f or KIAA0799 protein; partia l cds 
AA490814 -ESTs 



TM 

Other 



Other 



W60439 
U20240_ 

U55853 
H95094 



EST s; Modera tely sim ilar to cbpl 46 [M.musculus ] 
CCAAT/enhancer binding protein (C/EBP); gamma 



Other 
Other 



AA327550 
AA234767 
N47797 
R45175 
AA435849 
AA255933 
AA143493 



Homo sapiens 130 kD GolgUocalized phosphoprotein (GPP 130) mRNA; 
complete cds 

KIAAQ016 gene product _ _ 

ESTsTweakly similar to WW ALU SUBFAMILY SQ WARNING ENTRY WW 

{H.sapiensj _ 

ESTs _ 

ESTs 
ESTs 

ESTs; Moderately similar to unknown protein [H-sapiens] 

i^SJs ' ^ ' 

ESTs; Weakly similar to PLE CKSTR IN [H.sapiens] 



SS 
SS.JM 

Other 
SS. TM 
Other 
Other 
Other 

SS 
Other 
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122520 


2.2 


AA449427 


ESTs; Moderately similar to pregnancy-specific beta-1 glycoprotein 2 
[H.sapiens] 


Other 


125982 


2.2 


R98091 




RAE1 (RNA export 1; S.pombe) homolog 


Other 


132325 


2.2 


N37065 


ESTs; Moderately similar to !!!! ALU SUBFAMILY SQ WARNING ENTRY 
!fl! [H.sapiens] 


Other 


100287 


2.2 


D43950 




Human mRNA for KIAA0098 gene; partial cds 


Other 


114895 


2.2 


AA236177 




Homo sapiens mRNA for KIAA0887 protein; partial cds 


Other 






AA130273 




ESTs; Weakly similar to (defline not available 4240269) (H.sapiens] 


Other 


105476 


2.2 


AA255473 




ESTs 


SS 


106942 




AA496347 




ESTs; Highly similar to gene 7442 protein [Ksapiens] 


Other 


1 IU900 : 




H59990 




ESTs 


Other 


lllOoo 


2.2 


N58397 




ESTs 


Other 


127963^ 


2.2 


AI299013 


*qn13h12.x1 NCI CGAP Lu5 Homo sapiens cDNA clone IMAGE:1898183 
3* similar to TR:022813 02281 3 PUTATIVE NAD(P)-DEPEND£NT 
■ unuira i cnvju ijenYL/r\o^cr*/\oc. mfAfNA sequence. 


TM 


130985= 


2.2 


AA243700 


1 ESTs 


Other ; 


132877 


2.2 


R40685 


; Homo sapiens mRNA for KIAA0851 protein; complete cds 


TM 


135242 


2.2 


M74093 


cyclln E1 


TM 


129468 


2.2 


^ J03040 


secreted protein; acidic; cysteine-rich (osteonectin) 


SS 


132616 


2.2 


AA386264 


;ESTS 


SS, TM 


133780 


2.2 


Ml 421 9 


decorin 


Other 


121853 


2.2 


AA425887 


ESTs 


Other 


114608 


2.2 


AA079381 


.ESTs 


Other 


129017 


2.2 


HI 3108 


ESTs 


SS 


132725 


2.2 


L41887 


splicing factor; arginine/serine-rich 7 (35kD) 


Other 




2.2 


R28463 


ESTs 


SS 


105538, 


2.2 




ESTs; Highly similar to (defline not available 4583654) [H.sapiens] 


Other 


133221 ! 


2.2 


AA235289 


; ESTs; Highly similar to rap2 gene product [H.sapiens] 




106389 


2.2 


AA446949 


;est s 


Other 


128949 : 


2.2 


AA190993 


a dsjntegrin and rnejallopipteinase domain 12 (meftrin alpha) 


win cr 


120969 , 


2.2 


AA398116 


iESTs 


Other 


102495; 


2^2 ~ ' 


U51240 


I Human mRNA for Kl AA0O85 gene; partial cds 


TM 


101124 


2.2 ; 


L10343 


[protease inhibitor 3; skin-derived (SKALP) 


SS 


102778; 


2.2^ : 


U83463 


fsyndecan binding protein (syntentn) 


Other 


107307; 


2.2 


T52099 


! creatine kinase: mitochondrial 2 (sarcomeric) 


Other_ ; 


111605 1 


2.2 


R11638 


ESTs 


Other 


101959 : 


2.2 


S80343 


larginyMRNA synthetase 


Other 


101031 


2.2 


J05070 


'matrix metalloproteinase 9 (gelatinase B; 92kD gelatinase; 92kD type IV 
icollagenase) 


SS 


131701 [ 


i 

2.2 f 


AA1 49008 


jESTs; Weakly similar to !!!! ALU SUBFAMILY SQ WARNING ENTRY !!!! 
j [H.sapiens] 


Other 


105344 ; 


2.2 


AA235303 


IESTs 


TM 


103166 


2.2 


X67951 


: proliferation-associated gene A (natural killer-enhancing factor A) 


Other 


131463 


2.2 


X74142 


Torkhead (Drosophila)-Me 1 


Other 


131412 


2.2 


U34044 


; Human selenium donor protein (selD) mRNA; complete cds 


Other 


134982 


2.2 


N46086 


iESTs 


Other 


127236 


2.1 


AI341818 


; budding uninhibited by benzirnidazoles 1 (yeast homolog) 


Other 


104459 


2.1 


M91493 


EST '" 77' "' '' "'71 ' 


Other 
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124596 


2.1 


N70088 




ESTs 


Other 


105650 


2.1 


AA282347 




ESTs; Highly similar to (defline not available 4454694) [H.sapiensJ 


Other 


134917 


2.1 


XB7241 




FAT tumor suppressor (Drosophila) homolog 


SS 


132478 


2.1 


H20906 




Homo sapiens mRNA for KIAA0746 protein; partial cds 


SS, TM 


134464 


2.1 


N79354 




ESTs; Weakly similar to Rga [D.melanogasterJ 


Other 


111221 


2.1 


N68869 




ESTs 


Other 


100892 


2.1 


HG4557-HT4 
962 


"Small Nuclear Ribonucleoprotein U 1 . 1 snrp" 


Other 


117170 


2.1 


H98153 




ESTs 


• Other 


124049 


2.1 


F10523 




primase; polypeptide 2A (58kD) 


Other 


131692 


2.1 


D50914 




Human mRNA for KIAA0124 gene; partial cds 


TM 


103003 


2,1 


X52003 




trefoil factor 1 (breast cancer; estrogen-inducible sequence expressed In) 


SS_ 


134085 


2.1 


U20979 


' chromatin assembly factor 1 (1 50 kDa) ^ m _ 


Other 


126216 


Z1 


N23670 


jESTs _ _ j 


Other 


102722 


2.1 


U79241 




Human done 23759 mRNA; partial cds 


Other 


128040; 


2.1 


AA918528 




ESTs 


Other 


101038 


2.1 


J05249 




replication protein A2 (32kD) 


SS 


106060 


2.1 


AA4172B7 




Otermina! binding protein 2 


Other 


103622 


2.1 


Z48042 




basic transcription factor 3 


Other 


127884 


2.1 


AA768630 




ESTs _ ; 


Other 


130911 


2.1 


W72906 




HIRA interacting protein 4 (dnaJ-like) 


Other 


104260 


2.1 


AF008192 




Homo sapiens putative GR6 protein (GR6J mRNA; complete cds 


Other 


120714 


2.1 


AA292689 




ESTs 


Other 


101578: 


2.1 


M34423 


:galactosidase; beta 1 ; 


SS_ 


113443 


2.1 


T86158_ 




ESTs 


SS 


101516, 


2.1 


M28249 




Accession not listed in Genbank 


Other 


106480 


2.1 


AA450373 


:ESTs; Moderately similar to !!!! ALU SUBFAMILY SB WARNING ENTRY 
;HH [H.sapiens] 


Other 


111365^ 


2.1 


N92659 


ESTs 


Other 


121121j 


Z1 


AA399371 


ESTs; Weakly similar to (defline not available 4688925) [H.sapiens) 


Other 


124768 ; 


2.1 


R40177 


:. e ?ts _ _ _ ,. 


Other 


102501 ' 


2.1 


UM586 


; Human siah binding protein 1 (SiahBPI) mRNA; partial cds 


Other 


106432 


2.1 ■ 


AA448850 


;ESTs 


Other 


132812 ; 


2.1 ; 


R48108 


!EST$ » 


Other 


125681 ' 


2,1 


AA394176 


. accessory proteins BAP31/BAP29 I 


TM 


130511 ; 


2.1 


L32137 


i cartilage ofigomeric matrix protein 


Other ; 


128219^ 


2.1 


AA978333 


ESTs 


Other 


130962 


2.1 


AA102051 


- transmembrane 4 superfamily member 6 


SS. TM 


101840 


2.1 


M93056 


f protease inhibitor 2 (anti-etastase); monocyte/neutrophil 


TM 


123928 : 


2.1 


AA621363 


EST 


Other 


132073 


2.1 


N67408 


;ESTs; Moderately similar to !!!! ALU SUBFAMILY SC WARNING ENTRY 
HI! [H.sapiensJ 


Other 


101671 


2.1 


M61832 


S-adenosylhomocysteine hydrolase 


Other 


107059 


2.1 


AA608545 


ESTs 


Other 


132791 


2.1 


AA446088 


ESTs; Weakly similar to YY1 -associated factor 2 [Ksapiens] 


Other 


103131 


2.1 


X65614 


$100 calcium-binding protein P 


Other 


104791 


2.1 


AA029046 


ESTs 


Other 
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135181 


2.1 


AA621349 


ESTs; Weakly similar to similar to Yeast hypothetical protein L8167.12 like 
[C.efegans] 


Other 


104334 


2.1 


D82614 


ESTs 


Other 


132103 


2.1 


AA025086 


ESTs 


Other 


126743 


2.1 


AA1 79253 


poly(A)-binding protein-like 1 


Other 


10043d 


2.1 


D87453 


Human mRNA for KIAA0264 gene; partial cds 


Other 


114860 


2.1 


AA235112 


ESTs; Moderately similar to similar to murine RNA-binding protein 
[H.sapiens] 


Other 


1 16732 


2.1 


F13779 


ESTs; Weakly similar to !!!! ALU SUBFAMILY J WARNING ENTRY Ml! 
[Ksapiens] 


XJUt&T 


131045 


2.1 


H30863 


ESTs; Weakly similar to The KIAA0132 gene product is related to 
Drosophila melanogaster ring canel protein. [H.sapiens] 


Other 


133209 


2.1 


AA114183 


ESTs; Moderately similar to gtutamate pyruvate transaminase [H.sapiens] 


Other 


101758- 


2.1 


M77836 


Human pyrroline 5-carboxyiate reductase mRNA; complete cds 


Other_ 


102214 , 


2.1 j 


U23752 * 


SRY (sex-determining region Y)-box 1 1 


Other 


130100; 


2.1 ; 


AA425593 '■. 


ESTs _ , _ 


otner _ 


109709 


2.1 


F10770 


Homo sapiens clone 669 unknown mRNA; complete sequence 


Other 


130860 


2.1 


U66061 


T-cell receptor: beta cluster 


0%>, 1 M 


106885 


2.1 


AA461551 


ESTs: Highly similar to 73 kDA subunit of cleavage and polyadenylatlon 
specificity factor [H.sapiens] 


TM 


125724. 


2.1 


AA083407 


stimulated trans-acting factor (50 kDa) 


Other 


134258 


2.1 


L28010 


heterogeneous nuclear ribonucleoprotein F 


Other 


129542 


2.1 


R50008 


7-dehydrocholesterot reductase 


TM 


125336 


2.1 


T86823 


ESTs 


Other 


125303 


2 


Z39821 


ESTs 


Other 


100749 


2 


HG352VHT3 
715 _ 


Ras-Related Protein Raplb [ 


Other 


126185 




AI393989 


ESTs 


TM 


126880 : 


2 : 


AI151406 ESTs 


SS. TM 


105263| 


2 


AA227926 I 


ESTs 


Other 


123283' 


2 


AA495836 ■ 


EST 


Other 


105807 i 


2 J AA393803 ESTs 


Other 


105040 


2 


AA131047 KIAA0698 gene product 


TM 


131977; 


2 


procollagen-proline; 2-oxoglutarate 4-dioxygenase (proline 4-hyctroxyfase); 
F09788 ; alpha polypeptide II 


SS j 


117992: 


2 ; 


N52000 ESTs 


SS. TM j 


134037; 




X53586 Human mRNA for integrin alpha 6 


SS 


132744 ; 




X54326 glutamyl-proiyi-tRNA synthetase 


Other 


101581 


2 




SS. TM 


103576. 


2 


226317 desmogJein2 


SS 


131235^ 




AA223284 i ESTs; Moderately similar to (defline not available 46B0395) [H.sapiens] 


Other 


127910 


2 


ESTs; Weakly similar to sperm fertilization protein sp56 precursor 
AA781 881 lM.musculusJ 


SS 


101552 


2 


M31642 hypoxanthinephosphoribosyttransferase 1 (Lesch-Nyhan syndrome) 


Other 


106318 


2 


AA436570 Homo sapiens mRNA for pre-mRNA cleavage factor 1 subunit 


Other 


101192 


2 


L20859 Human leukemia virus receptor 1 (GLVR1 ) mRNA; complete cds 


TM 


104592 


2 


R81003 : Homo sapiens serine protease mRNA; complete cds 


SS 


129095 


2 


L12350 ^rorobospomiin 2 


SS 
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105705 


2 


AA290767 


ESTs 


Other 


128461 


2 


M63262 


arachidonate 5-Hpoxygenase-activating protein 


SS. TM 
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16074 


>10 


AA001507 


ESTs 


j other 


25047 


>10 


AA011031 


ESTs 


i other 


25082 


>10 


AA017257 


ESTs 


I other 


16490 


>10 


AA026418 


ESTs 


j other 


25179 


>10 


AA031268 


Ksapiens mF 


} other 


25215 


KJ 


AAO35540 


APOLIPOPR 


p other 


25282 


>10 


AA044825 


ESTs 


! other 


16810 


» >10 


AA053636 


ESTs 


other 


16835 


>10 


AA054438 


ESTs 


SS, 


10747 


>10 


AA055841 


ESTs 


other 


10748 


>10 


AA055B92 


ESTs 


other 


16993 


>10 


AA065300 


Human mRNA other 


17051 


>10 


AA070801 


ESTs 


! TM 


1O840 


>10 


AA084104 


ESTs 


! other 


7296 


>10 


AA085661 


ESTs 


other 


7325 


>10 


AA090842 


ESTs Weakly 


other 


17419 


>10 


AA1 13349 


EST 


? 


17541 


>10 


AA1 27459 


ESTs 


other 


17559 


>10 


A A 4104 #it 

AAl 28407 


ESTs 


other 


25669 


>10 


AA1 Zoy/o 


ESTs 


? 


17600 


>10 


AA13059O 


ESTs 


other 


10992 


>10 




Homo sapien 


i other 


17654 


>10 


AAl 33250 


ESTs 


TM 


At 10** 


>10 


A A 4 


ESTs 


other 


25801 


>10 


AA14oo30 


EST - RC_AA 


TM 


25806 


>10 




EST 


? 


11121 


>10 


A A A CCOm 

AAl ODJD3 


Human TAR G> ? 


11160 


>lli 


AAl 04^03 


ESTs 


other 


25925 


>10 


A I14C1 in/ 


ESTs Weakly 


other 


25934 


>1U 




Human done 


? 


■1*701*7 


vin 

> 1U 


A A -1 RQ*S"7Q 


ESTs 


other 




lu 


AAl ZlOsO 


Homo sapien 


> TM 








Human HOX/ 


i other 


33980 


>10 


AA1 80223 


CAMP-DEPE 


M other 


34013 


>10 


AA1 90888 


EST-RC.AA* 


other 


34014 I 


>10 


AA19134B 


ESTs 


other 


34015 


>10 


AA191353 


ESTs 


TM 


34070 


>10 


AA196549 


ESTs 


other 


18260 


>10 


AA206801 


ESTs 


•7 


34105 


>10 


AA207123 


ESTs 


SS. 


34107 


>10 


AA209469 


ESTs 


other 


18330 


>10 


AA216722 


Human mRN> 


^ TM 


18362 


>10 


AA223912 


Ribonudease 


other 


18392 


>10 


AA227751 


ESTs 


SS, 


34188 


>10 


AA228030 


ESTs j 


TM 


34197 


>10 


AA232315 


Homo sapiens 


other 


25948 


>10 


AA234365 


Homo sapieni 


? 


25951 


>10 


AA234556 


EST ! 


? 


11561 


>10 


AA236533 


EvM : 


other 


26059 


>10 


AA236685 


ests ; 


other 


26100 


>10 


AA242835 


Human mRNA other 


11603 , 


>10 I 


AA243052 


ESTs Highly j 


other 


7785 j 


>10 


AA243375 


EST~AA243$ other 


34372 ■ 


>10 


AA251973 


ESTs j 


? 


26240 ! 


>10 


AA252282 


Human mRNA TM 
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34382 


>10 


jAA252512 


ESTs 


other 


34391 


>10 


JAA252703 


EST - RC„AA other 


! 26274 


• >10 


AA253011 


ESTs 


\ ? 


; 34400 


>10 


AA253400 


ESTs 


: other 


f 26291 


>10 


.AA253422 


ESTs 


*' ? 


< 26355 


i >10 


AA256379 


ESTs 


other 


11813 


! >10 


AA258158 


ESTs 


other 


34518 


>10 


AA278721 


ESTs 


? 


26545 


>10 


AA278979 


ESTs 


other 


26574 


>10 


AA279504 


ESTs 


other 


34554 


>10 


AA280016 


DNA polyrne 


ra other 


34561 


>10 


AA280298 


ESTs 


TM 


26628 


>10 


AA280641 


ESTs Highly 


TM 


11969 


>10 


AA280670 


ESTs 


ss, 


34575 


>10 


AA280738 


ESTs 


TM 


26677 


>10 


AA281636 


ESTs 


? 


26700 


>10 


AA282197 


EST 


? 


34672 


>10 


AA284372 


ESTs 


other 


34692 


>10 


AA285079 


ESTs 


other 


12143 


>10 


AA290991 


ESTs 


other 


6092 


>10 


AA316272 


ESTs 


TM 


34904 


>10 


AA321746 


EST 


other 


8111 


>10 


AA323787 


ESTs 


other 


8125 


>10 


AA330771 


Human protei 


i TM 


26916 


>10 


AA331393 


ESTs 


other 


26926 


>10 


AA342402 


ESTs 


other 


26935 


>10 


AA347193 


ESTs Weakly 


TM 


| 35036 


>10 


AA350541 


ESTs Modere 


TM 


- 35049 


>10 


AA350857 


ESTs 


other 


35106 


>10 


AA371561 


EST Weakly j 


? 


35197 


>10 


AA398120 


ESTs 


other 


35277 


>10 


AA398536 


ESTs 


other 


35309 


>10 


AA398660 


EST ' 


other 


35322 


>10 


AA398710 


H. sapiens Rf 


1 TM 


27037 


>10 


AA400198 


ESTs 


TM 


35495 


>10 


AA400527 


ESTs 


? 


27046 


>10 


AA400670 


Homo sapien: 


other 


35500 


>10 


AM00715 


ESTs 


other 


12480 


>10 


AA403116 


Homo sapien 


other 


35693 


>10 


AA405485 


ESTs Weakly 


other 


35697 


>10 


AA405512 


ESTs 


other 


1 35766 ! 


>10 


AA406169 


Homo sapien 


other 


! 35769 ! 


>10 


AA406206 


ESTs 1 


other 


35798 


>10 


AA410231 


ESTs 


other 


35801 


>10 


*A41Q291 


ESTs 


other 


35803 


>10 


AA410295 


ESTs 


other 


35822 


>10 


*\A411144 


ESTs 


TM 


35874 


>10 i 


&A412024 


EST 


? 


3595B 


>10 


AA412550 


ESTs 


other 


36052 


>10 i 


*A417027 


EST 


TM 


36258 


>10 j 


*A423962 


ESTs Weakly) 


other 


36288 • 


>10 u 


(VA424502 


ESTs 


other 


36307 


>10 t 


f\A424803 


EST ! 


? 


36371 


>10 iAA426017 


ESTs 


TM 


36395 


>10 (AA426353 1 


ESTs 


other 


36405 


>10 [AA426406 (Homo sapiens 


other 
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36506 


>10 

■i-.- 


AA429610 


ESTs 


other 


36571 


>10 


AA430726 


EST - RC_A 


SS, 


36695 


>10 


AA433910 


ESTs 


other 


36739 


>10 


AA435610 


EST - RC_A 




36753 


>10 


AA435686 


ESTs 


other 


36845 


>10 


AA436198 


ESTs 


? 


13136 


>10 


AA436560 


ESTs 


| SS.TM 


13143 


>10 


AA436619 


ESTs 


1 SS. 


36958 




AA442060 


ESTs 


other 


36962 


i >io 


AA442082 


ESTs 


; ? 


36981 


>10 


AA442845 


EST 


1 ? 


13237 


>10 


AA443971 


ESTs Weaklj 


f ? 


13242 


>10 


AA445994 


ESTs 


other 


37057 


>10 


AA446131 


ESTs 


other 


37068 


>10 


AA446312 


ESTs Weak!} 


other 


37074 


>10 


AA446344 


ESTs 


SS, 


37084 


>10 


AA446486 
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ESTs; Highly similar to serine protease homolog 
mesoderm specific transcript (mouse) homotog 

EST176522 Colon carcinoma (Caco-2) cetl line IJ Homo sapiens cDNA 5' end. mRNA sequence. 
ESTs; Highly simitar to protein regulating cytokinesis 1 (H.sapiens) 
multifunctional polypeptide simitar to SAICAR synthetase and AIR carboxylase 
ESTs 

differentially expressed in hematopoietic lineages 

ESTs; Weakly similar to IB! ALU SUBFAMILY J WARNING ENTRY !>!! (H.sapiens] 

ESTs 

ESTs 

ESTs 

ESTs 

secreted fhzzled-r elated protein 4 

HNL=neutrophH tipocaltn (human, ovarian cancer cell line OC6, mRNA Partial, 534 nt} 

copine 111 

ESTs 

H4 histone family; member G 
frizzled (Drosophila) homolog 7 
diubiquitin 

collagen; type III; alpha 1 (EhJers-Danlos syndrome type IV; autosomal dominant) 

minicbromosomo maintenance deficient (S. cerevisiae) 4 

platelet-activating factor acetylhydrolase: isoform lb; gamma subunit (29kD> 

ESTs; Weakly similar to !!!! ALU CLASS A WARNING ENTRY !!!! [H.sapiens] 

ESTs 

ESTs 

ESTs: Weakly similar to epidermal type I keratin (H.sapiens] 
ESTs 

ESTs: Weakly similar to 60S RIBOSOMAL PROTEIN L22 [H.sapiensJ 

yp19h1.n Soares breast 3NbHBstHomo sapiens cDNA clone 1MAGE:187921 5*. mRNA sequence 
ser-Trrr protein kinase related to the myotonic dystrophy protein kinase 
ESTs: Moderately similar to (deflino not available 4753768) (H.sapiens] 
ESTs 

karyopherin (importin) beta 3 

ESTs; Weakly simifar to L1TNOSTATHINE 1 BETA PRECURSOR [Rsapiens] 
Human MAC30 mRNA; 3' end 
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prominin <mouseHke 1 

secreted frizzled-retaled protein 4 

Homo sapiens conrvexin 26 (GJB2) mRNA, complete cds 

mesoderm specific transcript (mouse) homoiog 

extracellular mamx protein 1 

ESTs; Weakly similar to airway trypsin-like protease IH.sapiens} 

ESTs; Weakly similar to KIAA0226 [Ksapiens] 

ESTs 

ESTs (now Sulfatase by in-house sequencing) - 
ESTs 

ESTs; Moderately similar to !!!! ALU SUBFAMILY SC WARNING ENTRY !!H [H.sapiens] 
ESTs 
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GAATGAACTGAAGCAGCAGCCCATCAATAAGGGA 



A A A T A A A A G A A ■' " 
A A T A T A T T G A ; i A i 
GGGGTCAGGACTCCAGTACO 

GTCTTGT G GCCCTGCAAG7CAGAGTACCTTGGGTCTGAAGGGGTCACTCAAGCGCTCTGCTAT C TCTGCAGCTAAAACGG 
GTGTCAGGTTTTCAGCTGCTACTAAAGATAATGAGCATAA GCGTTCACTGACCAAGACTCCAGCCAGAAAGTCTGCACAT 
GTGACCGTGTCTGGGGGCACCCAAAAAGGCGAGGCTGTGCTTGGGACACACAAATTAAAGACCATCACGGGGAATTCTGC 
TGCTGTTATTACCCCATTCAAGTTGACAACTGAGGCAACGCAGACTCCAGTCTCCAATAAGAAACCAGTGTTTGATCTTA 
AAGCAAGTTTGTCTCGTCCCCTCAACTATGAACCACACAAAGGAAAGCTAAAACCATGGGGGCAATCTAAAGAAAATAAT 
TATCTAAATCAACATGTCAACAGAATTAACTTCTACAAGAAAACTTACAAACAACCCCATCTCCAGACAAAGGAAGAGCA 
ACGGAAGAA/ 1 1 CGC G AGC A A G AAC G AAAG G AG A AG AAAGC AAAGGT TTTGGG AATGCG A AGGGGCCTC AT TTT GGCTGAAG 
AT Sj^ TAATTTTTTAACATCTTGTAAATATTCCTGTATTCrCAACTTTTTTCGTTTTGTAAATTTTTTTTTTTTGGTGTG 
ATCCCCACTTTAGTCACGAGATCTTTTTCTGCTAACTGTTCATAGTCTGTGTAGTGTCCATGGGTTCTTCATGTGCTATG 
ATCTCTGAAAAGACGTTATCACCTTAAAGCTCAAATTCTT7 GGGATGGTTTTTACTTAAGTCCATTAACAATTCAGGTTT 
CTAACGAGACCCATCCTAAAATTCTGTTTCTAGATTTTTASTGTCAAGTTCCCAAGTTCCCCCTGCTGGTTCTAATATTA 
ACAGAACTGCAGTCT7CTGCTAGCCAATAGCATTTACCTGATGGCAGCTAGTTATGCAAGCTTCAGGAGAATTTGAACAA 



7AACAAGAA7AGGGTAAGC7GGGA7AGAAAGGCCA 



:7CT7CACTCTCTATAGAATATAGTAACCTTTATGAAACGGGGC 



CATA7AGTT7GGTTATGACATCAATATTTTACCTAGG7GAAATTGTTTAGGCTTATGTACCT7CG7TCAAATATCCTCA7 
GTAATTGCCATCTGTCAC7CAC7ATA7TCACAAAAATAAAACTCTACAAC7CAT7CTAACAT7GCTTACTTAAAAGCTAC 
ATAGCCCTATCGA7VATGCGAGGATTAATGCTTTAATGC7T7TAGAGACAGG6TCTCACTGTGTTGCCCAGGCTGGTCTCA 



AAC7CCACCAAATGTAC77CTTAT7CATTTTA7GGAAAAGAC7AGGCTTTGC7TAGTATCATGTCCATGTTTCCTTCACC 
TCAGTGGAGC77CTGAG77TTATACTGCTCAAGATCGTCATAAATAAAA7TTT7TCTCATTG7CAAAAAAAAAAA AAAAA 
AAAAAAAAAAAAAAAAA 
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HHaccatgattacgccaagcttggcacgagggagacagccacttggccatgtcaccaaaacaaggagaaggtgcaagac 
tgtccgtgtggaccctgactcacagcagaatcattcagagataaaaataagtaatcccactgaattccagaatcatgaaa 
agcaggaaagccaggatctcagagctactgcaaaagttccttctccaccagacgagcaccaagaagctgagaatgctgtt 
tcctcaggtaacagagattcaaaggtaccttcagaaggaaagaaatctctctacacagatgagtcatccaaacctggaaa 
aaataaaagaactgcaatcactactccaaactttaagaagcttcatgaagctcattttaaggaaatggagtccattgatc 
aatatattgagagaaaaaagaaacattttgaagaacacaattccatgaatgaactgaagcagcagcccatcaataaggga 
ggggtcaggactccagtacctccaagaggaagactctctgtggcttctactcccatcagccaacgacgctcgcaaggccg 
gtcttgtggccctgcaagtcagagtaccttgggtctgaaggggtcactc7vagcgctctgctatctctgcagctaaaacgg 
gtgtcaggttttcagctgctactaaagataatgagcataagcgttcactgaccaagactccagccagaaagtctgcacat 

gtgaccgtgtctgggggcacccaaaaaggcgaggctgtgcttgggacacacaaattaaagaccatcacggggaattctgc 

TGCTGTTATTACCCCATTCAAGTTGACAACTGAGGCAACGCAGACTCCAGTCTCCAATAAGAAACCAGTGTTTGATCTTA 
AAGCAAGTTTGTCTCGTCCCCTCAACTATGAACCACACAAAGGAAAGCTAAAACCATGGGGGCAATCTAAAG7\AAATAAT 
TATCTAAATCAACATGTCAACAGAATTAACTTCTACAAGAAAACTTACAAACAACCCCATCTCCAGACAAAGGAAGAGCA 
ACGGAAGAAACGCGAGCAAGAACGAAAGGAGAAGAAAGCAAAGGTTTTGGGAATGCGAAGGGGCCTCATTTTGGCTGAAG 
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MTMITPSLARGRQPLGHVTKTRRRCKTVRVDPDSQQNHSEIKISNPTEFQNHEKQESQDLRATAKVPSPPDEHQEAENAV 
SSGNRDSKVPSEGKKSLYTDESSKPGKNKRTAITTPNFKKLHfeAHFKEMESIDQYIERK^KHFEEHNSfSiNELKQQPINKG 
GVRTPVPPRGRLSVASTPTSQRRSOGRSCGPASQSTLGLKGSLKRSAISAAKTGVRFSAATKDNEHKRSLTKT PARKS AH 
VTVSGGTQKGEAVLGTHKLECTITGNSAAVITPFKLTTEATOTPVSNKKPVFDLKASLSRPLNYEPHKGKLKPWGQSKENN 
YLNQHVNRINFYKKTYKQPHLQTKEEQRKKREQERKEKKAKVLGMRRGLILAED 
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Amino-CKVLG MRRGL ILAED-COOH 



Acetyl-KQPHL QTKEE QRKKC-Amide 
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human_CAA2 KKHFEEHNSMNELKQPINKGGVRTPVPPRGRLSVASTPISQRRS 

mouse_CAA2 AR FK KM E 5 i D E Y I MR KKKH LKEHSSLNELKLDKK — GIVTPVPFRGRLSVPCTPARQQCP 

human_CAA2 QGRSCGPASQSTLGLKGSLKRSAISAAKTGVRFSAATKDNEHKRSLTKTPARKSAHVTVS 

mouse_CAA2 QG H — 3-ATKMNVRFSAATKDNEHKCSLTKT PARKS PHVTAP 

human_CAA2 GGTQKGEAVLGTHKLKTITGNSAAVITPFKLTTEATQTPVSNKKPVFDLKASLSRPLNYE 

mouse_CAA2 GSASKGQAVFRTPKSKATERTSIAVITPFKLMTEATQTPSSSKKPVFDLKASLSRPLNYK 

human_CAA2 PHKGKLKPWGQSKENNYLNQHVNRINFYKKTYKQPHLQTKEEQRKKREQERKEKKAKVLG 

mouse_CAA2 PHKGKLKPWGQAKENNSLNERVSRVTFHRKTYKQPHLQTREERWKRQEQERKEKKEKLLE 

human_CAA2 MRRGLILAED- 

mouse CAA2 ARRNL.GVTKAQ 
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FIGURE 22 



ggtggcctctgtggccgtccaggctagcggcggcccgcaggcggcggggagaaagactctctcacctggtcttgcggctg 
tggccaccgccggccaggggtgtggagggcgtgctgccggagacgtccgccgggctctgcagttccgccgggggtcgggc 
agctatggagccgcggcccacggcgccctcctccggcgccccgggactggccggggtcggggagacgccgtcagccgctg 
cgctggccgcagccagggtggaactgcccggcacggctgtgccctcggtgccggaggatgctgcgcccgcgagccgggac 
ggcggcggggtccgcgatgagggccccgcggcggccggggacgggctgggcagacccttggggcccaccccgagccagag 
ccgtttccaggtggacctggtttccgagaacgccgggcgggccgctgctgcggcggcggcggcggcggcggcagcggcgg 
cggctggtgctggggcgggggccaagcagacccccgcggacggggaagccagcggcgagagcgagccagctaaaggcagc 
gaggaagccaagggccgcttccgcgtgaacttcgtggacccagctgcctcctcgtcggctgaagacagcctgtcagatgc 
tgccggggtcggagtcgacgggcccaacgtgagcttccagaacggcggggacacggtgctgagcgagggcagcagcctgc 
actccgg cggcggcggcgg cagtggg caccaccagcactactattatgatacccacac caacacctactacctgcgcacc 
ttcggccac aacacc atggacg ctgtgcccaggatcgatcact accgg c ac acagccgcgcagctgggcgag aagctg ct 
c cggcctagcctggcggag ctc c acgacgagctggaaaagg aaccttttgagg atggctttgc aaatgggg aagaaagta 
ctccaaccagagatgcrrgtggtcacgtatactgcagaaagtaaaggagtcgtgaagtttggctggatcaagggtgtatta 
gtacgttgtatgttaaacatttggggtgtgatgcttttcattagattgtcatggattgtgggtcaagctggaataggtct 
atcagtccttgtaataatgatggccactgttgtgacaactatcacaggattgtctact'tcagcaatagcaacraatggat 
ttgtaagaggaggaggagcatattatttaatatctagaagtctagggccagaatttggtggtgcaattggtctaatcttc 
gcctttgccaacgctgttgcagttgctatgtatgtggttggatttgcagaaaccgtggtggagttgcttaaggaacattc 
catacttatgatagatgaaatcaatgatatccgaattartggagccattacagtcgtgattcttttaggtatctcagtag 
ctggaatgg agtgggaagcaaaagctcagattgttcttttggtgatc ctac tt cttgctattggtg atttcgtcatagga 
acatttatcccactggagagcaagaagccaaaagggttttttg^ 

cgattttcgagaggaagagactttcttttctgtatttgccatcttttttcctgctgcaactggtattctggctggagcaa 
atatctcaggtgatcttgcagatcctcagtcagccatacccaaaggaacactcctagccattttaattactacattggtt 
tacgtaggaattgcagtatctgtaggttcttgtgttgttcgagatgccactggaaacgttaatgacactatcgtaacaga 
gctaacaaactgtacttctgcagcctgcaaattaaactttgatttttcatcttgtgaaagcagtccttgttcctatggcc 
taatgaacaacttccaggtaatgagtatggtgtcaggat^ 

tcttcagcattagcatccctagtgagtgctcccaaaatatttcaggctctatgtaaggacaacatctacccagctttcca 
gatgtttgctaaaggttatgggaaaaataatgaacctcttcgtggctacatcttaacattcttaattgcacttggattca 
tcttaattgctgaactgaatgttattgcaccaat^^ 

gtattccatgcatcacttgcaaaatctccaggatggcgtcctgcattcaaatactacaacatgtggatatcacttcttgg 
agcaattctttgttgcatagtaatgttcgtcattaactggtgggctgcattgctaacatatgtgatagtccttgggctgt 
atatttatgttacctacaaaaaaccagatgtgaattggggatcctctacacaagccctgacttacctgaatgcactgcag 
c attcaattcgtctttctggagtggaagaccacgtgaaaaactttagg c cacagtgtcttgttatgac aggtg ctccaaa 
ctcacgtccagctttacttcatcttgttcatgatttcacaaaaaatgttggtttgatgatctgtggccatgtacatatgg 
gtcctcgaagacaagccatgaaagagatgtccatcgatcaagccaaatatcagcgatggcttattaagaacaaaatgaag 
gcattttatg ctccagtac atgcag atg acttg agag aaggtgcacagt atttg atg caggc tgctgg tc ttggtcgtat 
gaagccaaacacacttgtccttggatttaagaaagattggttgcaagcagatatgagggatgtggatatgtatataaact 
tatttcatgatgcttttgacatacaatatggagtagtggttattcgcctaaaagaaggtctggatatatctcatcttcaa 
ggacaagaagaattattgtcatcacaagagaaatctcctggcaccaaggatgtggtagtaagtgtggaatatagtaaaaa 
gtccgatttagatacttccaaaccactcagtgaaaaaccaattacacacaaagttgaggaagaggatggcaagactgcaa 
ctc aac c actgttg aaaaaagaatcc aaaggc c ctattgtg c ctttaaatgtagctgacc aaaagcttcttgaagctagt 
acacagtttcagaaaaaacaaggaaagaatactattgatgtctggtggctttttgatgatggaggtttgaccttattgat 
accttaccttctgacgaccaagaaaaaatggaaagactgtaaga'tcagagtattcattggtggaaagataaacagaatag 
accatgaccggagagcgatggctactttgcttagcaagttccggatagacttttctgatatcatggttctaggagatatc 
aataccaaaccaaagaaagaaaatattatagcttttgaggaaatcattgagccatacagacttcatgaagatgataaaga 
gcaagatattgcagataaaatgaaagaagatgaaccatggcgaataacagataatgagcttgaactttataagaccaaga 
cataccggcagatcaggttaaatgagttattaaaggaacattcaagcacagctaatattattgtcatgagtctcccagtt 
gcacgaaaaggtgctgtgtctagtgctctctacatggcatggttagaagctctatctaaggacctaccaccaatcctcct 
agttcgtgggaatcatcagagtgtccttaccttctattcataaatgttctatacagtggacagccctccagaatggtact 
tcagtgcctagtgtagtaacctgaaatcttcaatgacacattaacatcacaatggcgaatggtgacttttctttcacgat 
ttcattaatttgaaagcacacaggaaagcttgctccattgataacgtgtatggagacttcggttttagtcaattccatat 
ctcaatcttaatggtgattcttctctgttgaactgaagtttgtgagagtagttttcctttgctacttgaatagcaataaa 
agcgtgttaactttttgg 
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ATGGAGCCGCGGCCCACGGCGCCCTCCTCCGGCGCCCCGGGACTGGCCGGGGTCGGGGAGACGCCGTCAGCCGCTGCGCT 

GGCCGCAGCCAGGGTGGAACTGCCCGGCACGGCTGTGCCCTCGGTGCCGGAGGATGCTGCGCCCGCGAGCCGGGACGGCG 

GCGGGGTCCGCGATGAGGGCCCCGCGGCGGCCGGGGACGGGCTGGGCAGACCCTTGGGGCCCACCCCGAGCCAGAGCCGT 

TTCCAGGTGGACCTGGTTTCCGAGAACGCCGGGCGGGCCGCTGCTGCGGCGGCGGCGGCGGCGGCGGCAGCGGCGGCGGC 

TGGTGCTGGGGCGGGGGCCAAGCAGACCCCCGCGGACGGGGAAGCCAGCGGCGAGAGCGAGCCAGCTAAAGGCAGCGAGG 

AAGCCAAGGGCCGCTTCCGCGTGAACTTCGTGGACCCAGCTGCCTCCTCGTCGGCTGAAGACAGCCTGTCAGATGCTGCC 

GGGGTCGGAGTCGACGGGCCCAACGXGAGCTTCCAGAACGGCGGGGACACGGTGCTGAGCGAGGGCAGCAGCCTGCACTC 

CGGCGGCGGCGGCGGCAGTGGGCACCACCAGCACTACTATTATGATACCCACACCAACACCTACTACCTGCGCACCTTCG 

GCCACAACACCATGGACGCTGTGCCCAGGATCGATCACTACCGGCACACAGCCGCGCAGCTGGGCGAGAAGCTGCTCCGG 

CCTAGCCTGGCGGAGCTCCACGACGAGCTGGAAAAGGAACCTTTTGAGGATGGCTTTGCAAATGGGGAAGAAAGTACTCC 

AACCAGAGATGCTGTGGTCACGTATACTGCAGAAAGTAAAGGAGTCGTGAAGTTTGGCTGGATCAAGGGTGTATTAGTAC 

GTTGTATGTTAAACATTTGGGGTGTGATGCTTTTCATTAGATTGTCATGGATTGTGGGTCAAGCTGGAATAGGTCTATCA 

GTCCTTGTAATAATGATGGCCACTGTTGTGACAACTATC^CAGGAT^ 

AAGAGGAGGAGGAGCATATTATTTAATATCTAGAAGTCTAGGGC^ 

TTGCCAACGCTGTTGCAGTTGCTATGTATGTGGTTGGATTTC 

CTTATGATAGATGAAATCAATGATATCCGAATTATTGGAGCCATTACAGTCGTGAT^CTTTTAGGTATCTCAGTAGCTGG 

AATGGAGTGGGAAGCAAAAGCTCAGATTGTTCTTTTGGTGATCCTACTTCTTGCTATTGGTGATTTCGTCATAGGAACAT 

TTATCCCACTGGAGAGCAAGAAGCCAAAAGGGTTTTTTG<3TTATAAATCTGAAATATTTAATGAGAA 

TTTCGAGAGGAAGAGACTTTCTTTTCTGTATTTGCC^TCT^^ 

CTCAGGTGATCTTGCAGATCCTCAGTC^GCCATACCC^VAAGGA^ 

TAGGAATTGCAGTATCTGTAGGTTCTTGTGTTGTTCGAGATGCCACTGGAAACGTTAATGACACTATCGTAACAGAGCTA 
ACAAACTGTACTTCTGCAGCCTGCAAATTAAACTTTGATTTTTCATCTTGTGAAAGCAGTCCTTGTTCCTATGGCCTAAT 
GAACAACTTCCAGGTAATGAGTATGGTGTCAGGATTTACACCACTAATTTCTGCAGGTATATTTTCAGCCACTCTTTCTT 
CAGCATTAGCATCCCTAGTGAGTGCTCCCAAAATATTTC^GGCTCTATGTAAGGACAACATCTACCCAGCTTTCCAGATG 
TTTGCTAAAGGTTATGGGAAAAATAATGAACCTCTTCGTGGCTACATCTTAACATTCTTAATTGCACTTGGATTCATCTT 
AATTGCTGAACTGAATGTTATTGCACCAATTATCTCAAAC 

TCCATGCATCACTTGCAAAATCTCCAGGATGGCGTCCTGCATTCAAATACTACAACATGTGGATATCACTTCTTGGAGCA 
ATTCTTTGTTGCATAGTAATGTTCGTCATTAACTGGTGGGCTGCATTGCTAACATATGTGATAGTCCTTGGGCTGTATAT 
TTATGTTACCTACAAAAAACCAGATGTGAATTGGGGATCCTCTACACAAGCCCTGACTTACCTGAATGCACTGCAGCATT 
CAATTCGTCTTTCTGGAGTGGAAGACCACGTGAAAAACTTTAGGCCACAGTGTCTTGTTATGACAGGTGCTCCAAACTCA 
CGTCCAGCTTTACTTCATCTTGTTCATGATTTCACAAAAAATGTTGGTTTGATGATCTGTGGCCATGTACATATGGGTCC 
TCGAAGACAAGCCATGAAAGAGATGTCCATCGATCAAGCCAAATATCAGCGATGGCTTATTAAGAACAAAATGAAGGCAT 
TTTATGCTCCAGTACATGC AGATG ACTTG AG AGAAGGTGC ACAGTATTTG ATG CAG GCTG CTGGTCTTGGTCGTATG AAG 
CCAAACACACTTGTCCTTGGATTTAAGAAAGATTGGTTGCAAGCAGATATGAGGGATGTGGATATGTATATAAACTTATT 
TCATGATGCTTTTGACATACAATATGGAGTAGTGGTTATTCGCCTAAAAGAAGGTCTGGATATATCTCATCTTCAAGGAC 
AAGAAGAATTATTGTCATCACAAGAGAAATCTCCTGGCACCAAGGATGTGGTAGTAAGTGTGGAATATAGTAAAAAGTCC 
GATTTAGATACTTCCAAACCACTCAGTGAAAAACCAATTACACACAAAGTTGAGGAAGAGGATGGCAAGACTGCAACTCA 
ACCACTGTTGAAAAAAGAATCCAAAGGCCCTATTGTGCCTTTAAATGTAGCTGACCAAAAGCTTCTTGAAGCTAGTACAC 
AGTTTCAGAAAAAACAAGGAAAGAATACTATTGATGTCTGGTGGCTTTTTGATGATGGAGGTTTGACCTTATTGATACCT 
TACCTTCTGACGACCAAGAAAAAATGGAAAGACTGTAAGATCAGAGTATTCATTGGTGGAAAGATAAACAGAATAGACCA 
TGACCGGAGAGCGATGGCTACTTTGCTTAGCAAGTTCCGGATAGACTTTTCTGATATCATGGTTCTAGGAGATATCAATA 
CCAAACCAAAGAAAGAAAATATTATAGCTTTTGAGGAAATCATTGAGCCATACAGACTTCATGAAGATGATAAAGAGCAA 
GATATTGCAGATAAAATGAAAGAAGATGAACCATGGCGAATAACAGATAATGAGCTTGAACTTTATAAGACCAAGACATA 
CCGGCAG ATC AGGTTAAATG AGTTATT AAAGG AACATTCAAG C AC AG CTAATATT ATTGTCATGAGTCTCC CAGTTGC AC 
GAAAAGGTGCTGTGTCTAGTGCTCTCTACATGGCATGGTTAGAAGCTCTATCTAAGGACCTACCACCAATCCTCCTAGTT 
CGTGGGAATCATCAGAGTGTCCTTACCTTCTATTCAIAA 
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MEPRPTAPSSGAPGLAGVGETPSAAAIaAAARVELPGTAVPSVPEDAAPASRDGGGVRDEGPAAAGDGLGRPLGPTPSQSR 
FO VDIj VS ENAGR AAAAAAAAAAAA AAAG AG AG A KOT P ADG E ASG ES E PA KG S E EAKGR FR VNF VP P AAS S S AEDS LS DAA 
GVGVDGPNVSFQNGGDTVLSEGSSLHSGGGGGSGHHQHYYYDTHTNTYYLRTFGHNTMDAVPRIDHYRHTAAQLGEKliLR 
PSLAELHDELEKEPFEDGFANGEESTPTRDAWTYTAESKGWKFGWIKGVLVRCMLN IWGVMLFIRLSWIVGOAGIGLS 
VLVIMI^TV^^TITGLSTSAIAT NGFVRGGGAYYLISRSLGPE FGGAIGIilFAFANAVAVAMYVVGFA ETVVELLKEHS I 
LMIDEINDIR IIGAITVVILIiGISVAGM EWEA KAOXVLLVILLLAIGDFVIGTFIPL ESKjKPKGFFQYKSEIFNENFGPD 
FREEET FFSVFAIFFPAATGIIvAGAN I SGDLAD PQS AI P KGTLLAILITTLVYVGIAVSVG5 CWRDATGNVMDTIVTEL 
TNCTSAACKLWFDFSSCESSPCSYGLMNNFOVMSMVSGFT PLISAGIFSATLSSALASLVSA PKIFOALCKDNTYPAFOM 
F AKG YG KNKE PLR G Y I LTF L I ALGF I L I A ELNV X AP 1 1 S NF FLAS Y AL I N F S VFH AS LAKS PGWRPA F KY YNM W I S LLG A 
ILCCIVMFV IN WWAAtiLTYVIVLGLYIYVTY ^^ 

RPALLHLVHDFTKOTGLMICGHVHMGPRRQAMKEMSIDQAK^QRWIiIKNKNKAFY 

PNTL VXiG FKKDWLQ ADMRD VDM Y I NLFHDAFD I Q YG VWI RLKEGLD I SHLQGQEELLS S QE KS PGTKD VWS VE YS KKS 

DLDTSKPIiSEKPITHKVEEEDGKTATQPLLKKESKGP^^ 

YLLTTKKKWKDCKIRVFIGGKINRIDHDRRAM^ 

D IADKMKEDEPWR ITDNELELYKTKTYRQIRLNELLKEHSSTANI I VMSLP VARKGAVS SAL YMAWLEALSKDLPPILLV 
RGNHQSVXiTFYS 
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FIGURE 25 
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FIGURE 27 



GGCACGAGGAGAACTTAAAGAAATTCAGATATGTGAAGTTGATTTCC^gGAAACCTCGTCA 
TCCTCTGATGACAGTTGTGACAGCTTTGCTTCT 

GTTCGGGAAGGCTGTAGGACCCGCAGCCAGTGCAGGCACTCTGGACCTCTCAGGGTGGCGAT 

GAAGTTTCCAGCGCGGAGTACCAGGGGAGCAACCAACAAAAAAGCAGAGTCCCGCCAGCCCT 

CAGAGAATTCTGTGACTGATTCCAACTCCGATTCAGAAGATGAAAGTO^ 

AGAAAAGGGCnTTAAATATAAAGCAAAACAAAGCAATGCTTGCAAAACTCATGTCTGAATrA 

GAAAGCTTCCCTGGCTCGTTCCGTGGAAGACATCCCCrCCCAGGCTCCGACTCACAATCAAGG 

AGACCGCGAAGGCGTACATTCCCGGGTGTTGCTTCCAGGAGAAACCCTGAACGGAGAGCTCG 

TCCTCTTACCAGGTCAAGGTCCCGGATCCTCGGGTCCCTTGACGCTCTACCCATGGAGGAGGA 

GGAGGAAGAGGATAAGTACATGTTGGTGAGAAAGAGGAAGACCGTGGATGGCTACATGAAT 

GAAGATGACCTGCCCAGAACCCGTCGCTOCAGATCATCCGTGACCCTTCCGCATATAATTCGC 

CCAGTGGAAGAAATACAGAAGGAGAGGAGTTGGAGAACGTCTGCAGCAATTCTCGAAGAGA 

AGATTATAACCGTTCACTGGGYTCTACTTGTCATCAATGCCGTCAGAAGACTATTGATACCAA 

AACAAACTGCAGAAACCCAGACTGCrGGGGCGTTCGAGGCCAGTTCTGTGGCCCCTGCClTCG 

AAACCGTTATGGTGAAGAGGTCAGGGATGCTCTGCTGGATCCGAACTGGCATTGCCCGCCTTG 

TCGAGGA ATCT GCAACTGCAGTTTCTGCCGGCAGCGAGATGGACGGTGTGCGACl^GGGGTCCT 

TGTGTAIT^^CCAAATATCATGGCrTTGGGAATGTGCATGCCTACTTGAAAAGCCTGAAACA 

GGAATTTGAAATGCAAGCATAATATCTGGAAAATTTGCT^ 

TCTTGTAAAAGTTTCCAA1T1 "I "1 77'CACTGAAACCTGAGTTAAAAATCTTGATGATCAGCCTGT 
TrCATAAGAAACTCCAATCAAGTTAMTCTTAGCAGACATGTGTTTCrGGAGCATCACAGAAGG 
TATATTGCTAGTrACACTITGCCCTCCTGCAGirrcriCTCTGCTCCCA CCCCCCATCT 
ATTCCCCCTCTATTITCCATTGGTCCCTCrCC^ 

AAWTTACAGTTTTAAGGAAAAGCCATATTrTATTTACCTGGGTGTT 

AAAACCCTAAGCACTTGGAAACACA ATA ATA GT ATTAACCTA ACTA GATCCTATTGAATTTCA 

GAGAAGAGCCTTCTAACTTGTTTACACAAAAACGAGTATGATTTAGCATTCATACT 

ATITTTAATAGAATCAAGGCACAAAAGTCTTAAAACCATGTGGAAAAATTAGGTAArrATKGC 

AJRATTGAKGGTCYCYCAATCCCAYGWATKGSGCTTATGKTACMARKK^^ 

ACYTAATTTCY CCTAATTTCTTCY GSCCGAAGGKWAAGKGGKGCGTCCRGCTTACMCGATCAT 

AATTCMAAGGKTGGKGGSCAATGTAAYMCTTAATTAAAATAATXR.WGGAAGAGCYATCT 

AGATTAWGAGTAAGCTGATTTGAATTTTCAG^ 

GKTTATTTCAGTTCACATGTAAGGKATrGCMAATAAATTCTTGGACAAT^ 

TGATATTAAAAACTAGTCTGTGGKTCTTTGCA 

GTTCAAGTTTAGATTTTAAGCACTTTTATAACAATGATAAGTG^ 

TAGCAGTTTGTTAACCTGACATCTCTGCCAGTCT^^ 

TCCGCCTCCTCirTGCATTAATCAAGGTAT^ 

CAATTTACTTGCATATGTAAACCATTGCTGTGCCATTCAATGTTTGATGCATAATTGGAC 

CTTGAATCGATAAGTGTAAATACAGCTTTTGATCTGTAATGCTTTTATACAAAAGTTTATT 

TTAATAATAAAATGTTTGTTCTAAAA^ 

CCCWTTAGTGAGKSWTAATTTTAGCrTGGCAC 

AAACCCTGGCGTTACCCAACTTAATCGCCHTGCAG 

TAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGG 
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCSCAGCGTGACCGCTA 
CACTTGCCAGGGCCCTAGCGCCCGCTCCTTTCGCTTTC^^ 
CTTTY CCCKCAAGCl^NTAAATCGGGGC 
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One position equals 20 bases. 

■ if more than 2 bases disagree with consensus sequences 

tf more than 10 positions are unknown. 
_ if more than 10 positions are gap characters 
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AI674283 1 src=genbank seqtype=est dtr*3* descnDtion=tz15b06.xi 
AI922B77 | src=genbanK seqtype=est dir=3" descnptJon="wn64f08.x1 
A(979l6l 1 src=gendanhseqtype-esldir=3'descnption=*wr71fi2.xi 
AA331393 | src=genoank seqtype=est dir=3' descnptk>n=»' , EST35243 
AAG51863 | src=genbank seqtype-est dir=3 r descnption=*os38f08.s 
AA908739 1 src=genoank seqtype=est dir=3* descrip*jon="og75b07.s 
AA 146058 j src=oefttiank seqtype^est dir=3" descnption=**o4lh1 1 .s 
AA768709 | src-genDank scqtype-est dir=3" description=^oc86e09.s 
AA 648021 | src=genbank seqtype=est dir=3* descnpiK>n*"ns41b07 s 
AA736861 | src=genbank seqtype=est din=3* description="oa23e09.s 
AW070824 | src=genbank seqrype=est dir=3* descript»on== - 'xa30o07. 
AIB31483 r src=genbar* seqtype-est dir=3" descriplion=*wj49e06.xl 
AI382409 | src=genbank seqtype=est dir=3' descnption="ta72a08.x 1 
A 10941 55 1 src=gertbank seqtype=«st dir=3' descnption="qa34e09.s 
AH 93590 1 src=genbank seqtype=est dir-3* descnption="qe71b04.x 
AA775B33 | src=genbank seqtype=est d>r=3' description = u zf26b06.s 
AA939106 | src-genbank seqtype=est 6ir~3' description ="oo22d 2.5 
AA581615 1 src-genbank seqtype=est dtr=3" descnption="nc84h09.s 
AI99215S j src-genbank seqtype=esi djr=3- descriptlon=-wt75c08jt1 
A 13329 16 1 src-genbank seqtype=est dir=3* description=*tc20d09 x1 
AA586521 ( s/c=genbank seqtype^est dir=3* dcscript(on=*nc84d09.s 
AI743202 | src-genbank seqtype=est d r=3* descriptiori=\vo89e02.x 
N95719 | src=genbank seqtype^est dir=3* description=*2b53e04.s1 
AA284810 | src-genbank seqtype-est dir=3' descnptton="zt24e09.s 
AI346620 | src-genbank seqtype=est dir=3' descnptron="q p4Cf05.x 1 
R.C.AA4GS473 1 src=genbank seqtype=est dtr=5' descnption="aa22g 
T24898 1 src=genbank seqtype=est dir=r rJescripUon="EST473 Hum 
R.C.AA406456 I src=oenbank seqtype=est dir=5* description =="zv1 0a 
R.C.AA09G093 | src-genbank seqtype=est dir-5' descripton=TO199 
R.C-AA379531 | src=flenbank seqtype=est dir=S' descnptton='EST9 
R.C.N53714 J src=genbank seqtype-est dir=5* descnption="yzO6b06 
H60046 | $rc=genbank seqtype=est dir=3* desoiption^yi9d02.s1 S 
R.CAA377822 ( src-genbank seqtype=est drr=5* de*criptton=-EST9 
N51950 1 src=genbank seqiype=est dir=3f descriptkxi=*yi0€o06.s1 
AA372701 | src-genbank seqtype=est dtr=5' desCnpt»on=*ESTB4625 
AI473650 | src=genbank seqtype=esl d+r=3' descriptK5O=Tm02e10.x 
A) 22 52 13 1 src=genbank seqtype=est din=3' descnptk>n=*qx06g04.x 
AA406348 | src=genbank seqtype-est dir-3" description ="zv1 0aO4 s 
AI351496 | src=oenbank seqtype=Hsst dir=3" descripUon^qfOSfUjtl 
AA749314 | src-genbank seqtype-est dir=3" descripli(W=*nyt2a1 1.s 



■ 1 cons for 1 

-2 AI378205 J src=genbank seqtype=est dir=3' descriptton=*tc65a07.x1 
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AI674203 | src=genoank seqlype-est dir=3* descnption="tc 1 5b06.x l NCLCGAP__Ut2 Homo sapiens cDNA done IMAGE:228B627 3'. mRNA s' srcf=gbcu7/29773 
AI922677 | src^genoank seqtype=e$t dir=3" descnption=*wn64fOB.x1 NCI CGAP Lu19 Homo salens cONA done 1MAGE:24 50247 3'. mRNA * srcf=gbesl36/51593 
AI9791B1 | src=genbank seqtype=est dir=3' descnpnon="wr71M2.x1 MCLCGAP Ui 1 Homo sapiens cDNA done IMAGE:2493167 3*. mRNA s* srcf=gbest37/4630v 
AA331393 f src=genbank seqtype=est dir~3' descriptions EST3524 3 Embryo, a week t Homo sapiens cDNA 3" eno. mRNA sequence.* srcf=gbest1 3/573 
AA651863 \ src=genDann seqtype=est dir=3' description =*ns38fOB.s I NCJ_CGAP_GCB1 Homo sapiens cDNA clone IMAGE: 1 185927 3'. mRNA * srcfagoesM 7/53269 
AA908739 | src=genoank seqtype^est dir=3' descnption--og75h07.s1 NCI_CGAP_Ov8 Homo sapiens cDNA done IMAGE:1454173 3'. mRNA s" srrf=gtiest21/613 
AA146858 | src-genbank seqtype=est dir=3' descnplion=*zo4lht t si Stralagene endothelial cell 937223 Homo sapiens cDNA done 1M" srcf-gbestlO/20752 
AA768709 | src=genbank seqtype-est dif=3' descf iption-'oc86e09.sl NCt_CGAP_GCB1 Homo sapiens cONA done IMAGE: 135661 6 3'. mRNA " srcf=gbesM 9/36742 
AA64B921 | src=gent>ank seqlype-est dir=3* description--ns41b07.s1 NCI„CGAP_GCS1 Homo saotenscDNA clone IMAGE: 11 86165 3*. mRNA " srcf=gbest1 7/50927 
AA 73 68 61 | src=*genbank seqtype=est dir=3* description='oa23e09.s1 NCI_CGAP„GCB1 Homo sapiens cDNA clone IMAGE: 1305832 3". mRNA " srct=gbe$t1 8/70259 
AW070824 j src-genbank seqtype-est dir=3* descnp1ion='xa30g07.x1 NCLCGAP_Br18 Homo sapiens cDNA done IMAGE:2568348 3', mRNA " sref=^best38/610C5 
AI831483 I src=oenbank seqtype=est dif=3* descriptkm="wj49e06.x1 NCI„CGAP_Lu1 9 Homo sapiens cDNA done IMAGE:2406178 X mRNA * srcf=gbest35/22416 
A062409 1 src=genbank seqtype=est dir=3* descnptton="ta72a08.xt SoaresJotal_fetgs_Nb2HFB_9w Homo sapiens cDNA clone IMAGE:20" srcf=gbest26/6B899 
AH94155 1 src=genDank seqtype-est dir<j" descnplion="qa34e09,s1 Soares_NhHMPu_Si Homo sapiens cDNA done IMAGE : 1 688680 3'. mR" srcf=gbesl23/18508 
AI193596 | stc=genbank seqtype=est dir=3' descripiion="ae71b04.x1 Soares_fetalJung_NbHL19W Homo sapiens cDNA clone IMAGE: 17443* srcf=gbest24/35325 
AA775633 I src=genbank seqtype-est dir=3' descnpUon=-zf26bG6.$, l Saares jetal hcart_MbHH59W Homo sapiens cDNA clone JMAGE;3780* srcf=gbesl19M3614 
AA93910& | src=genbank seqtype=est dir=3* descnption=*oq22c1 2.s1 NCl_CGAP_GC4 Homo sapiens cDNA done IMAGE: 1 567094 3". mRNA s" srcf=sgbest21 728363 
AA58181 5 | src=genbank seqtype=est dir=3' description -^nc04hO9.s1 NCI_CGAP_GC 1 Homo sapiens cDNA done IMAGE:797537 3*. mRNA se* srcf-gbestl 6/43395 
AI&92156 | src=genbank seqtype=est dir=3' de$cnplion="wt75c08.x1 Scares Jhymus_NHFTh Homo sapiens cDNA ctone IMAGE2513294 3*." srcf=gbest37/59215 
AI382S1& | src=gentwnk seqiype=est dir=3' descriplion--tc20omx1 Soares_NhHMPu_Sl Homo sapiens cDNA done IMAGE:20&4401 3*, mR" srcf*gbes426/69406 
AA586521 [ src-genbank seqtype=est dir=3* descnpton=*nc84d09^1 NCt_CGAP_GC1 Homo Sapiens cDNA done »MAGE:79/489 3". mRNA se" sref=goest 16/48294 
AI743202 | src=genbank seqtype-est dir=3* des<?ripiton='wo89e02.xl Soares„NSF„F8_9W_OT_PA_P_si Homo sapiens cONA done IMAGE:237- Sfcf*gbcuB/1 8434 
N95719 1 src-genbank seqtype^esl d?r=3' descnpti on ="zb 53e04 . s 1 Soares_fetal_long_NbHL1 9W Homo sapiens cONA clone JMAGE:30732" srcf=obesl&/55806 
AA284818 1 src=genbank seqtype=est dip*3* d escnplion="'zt24e09 $.1 Scares ovary tumor NbHOT Homo sapiens cDNA done IMA6E:714088* srcf=gbesl12/831 1 
AI346620 1 src-genbank seqtype=esl dir=3' deseription=s"qp46f05j(1 NCI CGAP..C08 Homo sapiens cDNA done I MAGE: 1926061 3'. mRNA s" srcf=goes 126/3 3599 
R.CAA465473 1 $rc=genbank seqtype=est dir=5' desctiption='aa22g08.r1 NCI CGAP GCB1 Homo sapiens cDNA done IMAGE:Q14Q46 5*. mRNA s" $rcf=gbest1 5/9675 
T24898 | sre=genbank seq(ype=esl 6tf=T descnpiion='EST473 Human cotoreclaf cancer Homo sapiens cDNA done 1 7B12. mRNA seque' srcf=gtiesW46394 
RCAA406456 \ src=genbank seqtype=est dir=5* descnption="zvl0a04.n Scares_NhHMPu_S1 Homo sapiens cDNA done IMAGE 753 19a 5*. mRN" srrf=gbest14/23757 
RCAA09G093 1 src=genbanlt seqtype=est dir=5" descnpbon="l8199.seQ F Human fetal heart, Lambda ZAP Express Homo sapiens cONA 5', * srcf=gbest9/36451 
R.CAA379531 1 src-genbank seqtype^est dir-5' descnption= _ EST92376 Skin tumor I Homo sapiens cDNA 5" end. mRNA sequence " srd^g best 13/46697 
R C.N53714 j src=genbank seqtype=est dir=5* de5criplion="yi0€506.r1 Soares_multiple_sclerosis_2NbHMSP Homo sapiens cONA clone IMA" srcf=gbest6/14672 
H 50046 ] src=genbank seqtype^est dir=y description=-yr1 9d02,s1 Soares fetal liver spleen 1NFLS Homo sapiens cONA done IMAGE" srcf=gbest4/551 37 
RCAA377822 | src=genbank seqtype=est dir=5' d escn ption -"EST9O803 Synovial sarcoma Homo sapiens cDNA 5' end. mRNA sequence." srcf=gbest1 3/46988 
N519SO | src=genbnnk $eqtype=esi d/r=3' descrip*!on="yzt)6g06-Sl Soares_muHiplfi_sderosis _ 2NbHMSP Homo sapiens cONA clone IMA" srcf=gbest6/12908 
AA372701 ( SfC=genbank seqtype-esl dir=5* descrip*k)n="EST84625 Colon adenocardnomg IV Homo sapiens cDNA 5' end, mRNA sequence* srcf=gbesM3/41867 
AI473650 | src=genoank seqtype=est dir=3' description="tm02e10 Jtl NCI .CGAP_Co14 Homo sapiens cDNA done IMAGE:21 55434 3*. mRNA " srcf=gbest28/8505 
AI22521 3 | src=genbank seqtype^est dir=3* description="qx06gO4.x1 NCI GGAP Lym12 Homo sapiens cDNA done IMAGE^O00598 3*. mRNA* srcf=gbest24/66924 
AA406346 1 src=genbank seqtype=est dtr=3* description=*3cv10aO4.sl Soares_NhHMPu_S1 Homo sapiens cONA done lMAGE;753f 98 3'. mRN* srcf-gbesft 4/2364 9 
AOS 1496 1 src-genbank $eqtype=est dir=3* descnptk)n="qr05f 1 1 x I Soares__lot3l_fetu*_Nb2HF 8_9w Homo sapiens cDNA clone IMAGE: 1 9" srd=gUest26/38475 
AA749314 | src=oenbanx seQtype=est dtr=3' descnption-*nyl2a1 1,s1 NCl_CGAP_GCBi Homo sapiens cONA ctone IMAGE:1271516 3*. mRNA " srcf=gbesi 1971 7507 



cons for 1 



AI378205 | src=genbar»k seqtype=est dir=3' description='tc65a07.x1 Soares_NhHMPu_S1 Homo sapiens cDNA done tMAGE:2O69460 3". mR" srcf=gbest26/64695 
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METSSSSDDS CDS FAS DN FA NTRLQSVREG CRTRSQCRHS GFLRVAMKFF 

ARSTRGATNK KAESRQPSEN SVTDSNSDSE DESGMNFLEK RALNIKQNKA 

MLAKLMSELE SFPGSFRGRK PLPGSDSQSR RPRRRTFPGV ASRRNPERRA 

RPLTRSRSRI LGSLDALPME EEEEEDKYML VRKRKTVDGY MNEDDLPRTR 

RYRSSVTLPH IIRPVEEXQK ERSWRTSAAI LEEKIITVHW ALLVINAVRR 

LLIPKQTA.ET QTAGAFEASS VAPAFETVMV KRSGMLCWTR TGIARLVEES 

A7AVSAGSEM DGVRLGSLCI 
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ACTCACTATNGGGCGAATGGGCCCTCTNNATGCATGCTCGAGCGCCCGCCAGTGTGATGGATA 
TCTGCAGAATTCGCCCTTAAGCAGTGGTAACAACGCAGAGTACGCGGGGGGAGACCGGAGGG 
CAGAAGGCAGAGTCCAGGCTTAGACTGCAGTTCCTCGC^ 

TGCCTCTTTGTAGTCn^AAAAGGCAGG AGCI TCGTGTTGTGGGTCTGCTAACCCGTA 

GTGGGCAAGTCGTGTGTACTCCTCGCC{^jGCTCAGCTCCAuAACACGCTTCTACACTGATAAC 

AAGAAATATGCCGTAGATGATGTTCCCIT^ 

GTAACATCATCAATAAACTACTAAAGGACAAAAATGAGTTCCACAAACATGTGGAGTTTGATr 

TCCTTATTAAGGGCCAGTTTCTGCGAATGCCCTTGGACAAACACATGGAAATGGAGAACATCT 

CATCAGAAGAAGTTGTGGAAATAGAATACGTGGAGAAGTATACTGCACCCCAGCCAGAGCAA 

TGCATGTTCCATGATGACTGGATCAGTTCAATTAAAGGGGCAGAGGAATGGATCTTGACTGGT 

TCTTATGATAAGACTTCTCGGATCTGGTC 

CATACGGATGTTGTAAAAGATGTGGCCTGGGTGA^ 

AGTGCTTCTATGGATCAGACTATTCTCTTATGGGAGTGGAATGTAGAGAGAAACAAAGTGAA 
AGCCCTACACTTjCTGTAGAGGTCATGCT^ 

AACTAAATTTTGCAGTGGCTCCT GGGATAAGATGCTAAAGA3CT 

TGAAGAAGATGAAATGGAGGAGTCCACAAATCGACCAAGAAAGAAACAGAAGACAGAACAG 
TTGGGACTAACAAGGACTCCCATAGTGACGCTCT^ 

CTGTGGTCAGATGCTGAAGAAATCTGCAGTGCATCTTGGGACCATACAATTAGAGTGTGGGTT 

GTTGAGTCTGCjCAGTCTrAAGTCAACTTTGACAGGAAATAAAGTGTTTAATTGT^ 

CTCCACTTTGTAAACGTTTAGCATCTGGAAGCAC^ 

GAACTAAAGATGGTTCn^GGTGTCGCTGTCCCTAACGTCACATACTGGrrGGGTGACATCAG 

TAAAATGGTCrCCTACCCATGAACAGCAGCTGATTTCAGGATCTTTAGATAACATTGl^rAAGC 

TGTGGGATACAAGAAGT^rGTAAGGCTCCTCTCTATGATCrGGCTGCrCATGAAGACAAAGTTC 

TGAGTGTAGACTGGACAGACACAGGGCTACITCTGAGTGGAGGAGCAGACAATAAATTGTAT 

TCCTACAGATATTCACXTACCACTrCCCATGTTGGGGCA f^^AAGTGAACAATAATTTGACTA 

TAGAGATTATTT:CrGTAAA:TGAAATTGGTAGAGAACCATGAAATTACATAGATGCAGATGCA 

GAAAGCAGCCTITITGAAGTrTATATAATGTlTTCACCCTTCAT 

TTCTTATTTTGTATTTATAATAAGAT^ 

TTCTCTATACAAACTTGAAATTAAACTGAGTTTTACATTTCT 
AAAAAAAAA 
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One position equals 17 bases. 

■ if more than 1 bases disagree with consensus sequences. 
* if more than 8 postuons are unknown. 
_ if more than 8 positions are gap characters. 



'ir^r-r^f ■"" wis*. 1 **"- ' 



immmnsimn- 



M9U- 



laaaaunB- 



1 AW006895{\3) | src^entoankseqtype^tdir^3'desoriplfOT= , ws15gO 

1 AA807928(0) 1 src=genbank seqtype=est din=3* de5cription="nu90e08. 

t AA219575{11)| s«r=genb3nk seqtype^est dir=3* description^"2r05c05 

1 AA2 78650(1 5) { src^genbank $eqtype=est dir=3" descnption='zs79a08 

1 At076659<17) | src^genbank seqtype^est dir=3* desaiptton^ozOB^W 

1 AW058555{17) | src^genbank seqtype-es! cjir=3 l descriptian=-wx23dO 

1 All 26947(1 B) | src=gent>ank s«qtype=est 0=3" descnption=*qb96a12 

1 AAt 73577(19)1 sn^genbank septype-esi dir^3* descnpUorj=-zp04e07 

1 Ai766162(18) | src-gentenk seqtype=«st dir=3* description =\vh7 Oho 8 

1 AAB64295(1 8) J src^genbank $eqtype=est dir=3* description=*am1 5a0 

1 AA912878<19) | sn^genbank seqtype=est dir=3* description=-ol27b02 

1 AW1 04628(20) | src=genbank $eqtype=est dir=3* descnption=*xd04dO 

1 AA932938(21) | src=genbank seqtype=est <*r=3- descnp{jon=*oo06<j02 

1 AI3823Q0(21) | src=genbank s<Kjtype=est dir^X descnptk>n="ta70ri07. 

1 AI27B377(21)} src=genbank seqtype=est dir=3' descnp<k>n-"qm63e06 

1 Al 8 17342(23) | src=flent>ank seqtype=*est dm=3' description ="wk22a0 7 

U - AA903Q44(23) | src=genbank seqtype=est tfir^=3" descnplion=*okS4el 1 

1 AI673354(24) | src*o;enbank s^type=cst description=-tw3530B. 

t At246255(24) f src=genbank seqtype^cst dir=3* descripbor^QudOcOl 

\ AI696t02<23) | src^genbank soqtype^es* dir=3* descriptk>n= j, tt03dt0jc 

1 AA91 1053(23) J src=genbank seqtype=est dir»7 descrip»ton^ok65e03 

1 AJ680131(24) | src^genbank se<jtype=esi dlr^3' description ="tw65b 10. 

1 AI95 1347(24) J src=genbank seqtype=est dir=3* descriptlon==*wx67g10 

1 Al 95251 0(24) j src^genbank seqtype=est d«r=3* de5Criptlon="wx74g05 

1 AI4 17099(24) J src=genbank seqtype=est dk^3* descriptioo=^tg78g12. 

t AA502337(2G) J srn^genbank seqtype^est dir=3' <tescfipUon= , "ne26a03 

1 AA907840(32) | src^enbank seqtype-^est dir=3' descriptton="om16c0 
AA52 0339(102) J src- gen bank seqtype-est dir=?* Cfescription="nefl3g1 
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AW006a95(t3) | src=genbank seqtype^est dir=3* descnptkm=*^15g01.x1 NCI_CGAP_Kid11 Homo sapiens cONA clone (MAGE:2497296 3* slmil* srcf=gbest37/76306 
AA807928(0) | src^genbank seqtype=est dir=3' descnption=*nu90e08.s1 NCI_CGAP_Pr22 Homo sapiens cDNA done IMAGE:121 7990 3*. mRNA - srd=9best1 9/76986 
AA21 9575(11} | src^genbank seqtype=esl dir=3' descnption--zrD5ct)5.s1 Stratagene NT2 neuronal precursor 937230 Homo sapiens cONA cT srcf^obestl 1/22843 
AA27 8650(1 5} | src=genbank seqtype=esl dir=3' descnption=' , zs79a08.5l NCI_CGAP GCS1 Homo sapiens cONA done |MAGE:703670 3*. mRNA s* $rcf=gbest12/4143 
AK>76659(17) | src=gcnb3nk seqtype=est dir=3' descnption='ozOa904.x1 Scares jetaHlver_spleenJNFLS_Sl Homo sapiens cDNA done W srcf=Qbest23/4980 
AW0585S5{17) | src=genbank seqtype=est drr=3* description=*wx23d07.x1 NCI„CGAP_Kkf11 Homo sapiens cOMA done lMAGEi544493 3* slmiT srcf=gbest3B/51329 
All 26947(16) | src=genbank seqtype=est dir^ 1 descnp»on=-qb96a12.x1 Soafes_fetal_heart_NbHH19W Homo sapiens cDNA done I MAGE: 1707" srd=gbest23/50375 
AA1 73577(19) | src^genoank seqtype=est dir=3' descnpUoo=="zp04e07^1 Stratagem ovanan cancer (#937219) Homo sapiens cONA ctone 1* srcf^g&esn 0/48663 
AI7 661 62(18) | src=genbank seqtype=est din=3* descnption=*wh70h08jc1 NCl_CGAP_Kid11 Homo sapiens cONA clone IMAGE:2306143 3* simH" srcf^)best33/282S 
AA8842d5(18) | src=genbank seqh/pe=est d<r=3' descnpt)on="am15a06.$1 Soares„NFL_T_GBC_S1 Homo sapiens cDNA done IMAGE: 1466866 3" * 5rcf=gbest20/654a9 
AA91 2878(1 9) | $rc=aenbank seqtype~est dir*3* descnpt^="ot27bOZ.s1 Scares .NF LJT_G BC_S 1 Homo sapiens cONA done IMAG£1524651 3* " srci=gbest21/9292 
A W1 04628(20) | src=genbank seqtype^esl dlr=3* descnption= J *xd84d08.x1 Soares_NFL_T_GBC_S1 Homo sapiens cONA done IMAG&2604303 3* " srcf=gbcu/8&072 
AA932938(21) j $rc=genbank seqtype==est dfr=3* descriplk>n^oo06o02-s1 Soares_NFL_T_GDC_S1 Homo sapiens cONA done I MAGE: 1565426 3*.- srrf=gbest2 1/26001 
AJ382380(21) | sic=genbank seqtype=esi dirKl" description =*ta70h0/.x1 Soares_totatJeUis_r4b2HFB_9w Homo sapiens cONA ctone IMAGE^O* srcf=gbest26/6838l 
At278377(21 ) | src^genbank seqtype=est din=3' description=^Cim63e06Jt1 Scares. jDlacenta_8to9weeks_2 NbHP6to9W Homo sapiens cONA ctone " srcf=gbe5t25/38348 
AI8 17342(23) | src=genbank seqtype=est dir=3* descriptjon=%vk22a07 j{1 NC l_CGAP_Lym 1 2 Homo sapiens cDNA done IMAGE:2413044 3* simiT srd=gt>esl35/12490 
AA903844{23) | src*genoank seqtype^est dir=3* descrtption="ok64et 1 .st NCl_ CGAP _GC4 Homo sapiens cONA done IMAGE:1518764 3' similar* $rcNgbest21/261 
AK73354(24) j src=genoank seqtype=est dH-3' d«scrK^ion=nw35308Jc1 NCI CGAP„Ut1 Homo sapiens cDNA done IMAGE:2261654 y similar- srct=obest31/7780 
AI24 6255(24) ( src^genbank seqtype=est dfr=3" tfescription="qu39c01 Jt1 MCLCGAPJ_ym5 Homo sapiens cDMA done IMAGE: 1967 136 3* simfla" srcf=gbest25/6231 
AJ696102(23) | $rc*oenoank seqtype=est dlr=3* description=nt03d10J(1 NCJ„CGAP_GC6 Homo sapiens cONA done IMAGE2239699 3*. mRNA s" srcf=gbesl31/3Q525 
AA91 1053(23) | src=genbank seqtype=est dir=3* description -"Ok65e03.s1 NCI CGAP„GC4 Homo sapiens cDNA done IMAG&1518844 3" similar" srd=gbest21/7467 
AJ680131(24) | src=genbank seqtype*e$t dir=3' desoiptiorF=Tw65b10-x1 NCI„CGAP_U13 Homo sapiens cDNA clone IMAG&2264539 3* similar" srcf=gt>est3 1/1 4554 
A»51 347(24) | src^genbank seqtype=es( dir=3* descriptk>rv^"wx67g10.x1 NCI CGAP_Br18 Homo sapiens cDNA done IMAGeZ54B770 3* Sim4a* srcf*gbest37720164 
A1952Slor24) | src^genoank seqtype=esl dir=<3* descript»n= , \vx74g05jc1 NCI_CGAP_Ov38 Homo sapiens cDNA clone IMAGE2549432 3', mRNA " srcf=gbest37/21327 
AM17D99{24> | sic*genbank seqtype=esi dJr^y descriplkKV=-tg78g12Jc1 Soares_NhHMPu_S 1 Homo sapiens cDNA done IMAGE^1 14950 3* slm* sn*=gbe$t27/33775 
AA502337(26) | src=genbank seqtype^est dir=3* descrip<ion="ne26a03-s1 NCI_CGAP_Co3 Homo sapiens CONA done JMAGE:898444 3*. mRNA se' sref=ojbest1 5/48530 
AA907840<32) | $rc*genbank seolype^est dir=3' descripaon='*om16c06.s1 Soares_NFL„T„GBC,S1 Homo sapiens cDNA done IMAGE: 154 1196 3* " srcf=H3best21/4257 
AA528399(102) ( src=aenbank seqtype=est dir^T description =*ne83g12^1 NCI_CGAP_Ew1 Homo sapiens cDNA done IMAGE:910918, mRNA seque* srcf=gbestt 5/74499 
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MAQLQTRPYTDNKXYAVDDVPFSIPAASEIADLSNIINKXLKDKNEFH 

LIKGQFLRMPLDKHMEMEMSSEEVV^ 

EEWILTGSYT>KTSRIWSLEGKSIM^ 

QTILLWEWNVERNKVKALH^ 

TVPTDEEDEMEESTNRPRKKQKTEQLGL^^ 

SASWDHTIRVWWESGSLKSTL^^ 

TKDGSLVSLSLTSHTGWWSVKWSPTH^^ 

AAHEDKVLSVIDWTDTGLLLSGGADNKLYSYRYSPTTSHVGA. 
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. ■.7'.7 TCI CCC * - ^.AGAGCCT ~,^-rt'„v-. : .. C.-CCCL;;'j * ^ GTGGG - '^-^ jnj/-.GGAGG - 

7TCTGTGGAT7CT7'- 77 ""G7- 7AG-7'* "AGCATCCAG - AC 7-ACA.AACAG7A '7GTCTG7GGA ^GGAGCATC 

ctggacccccactgggtc^t ;a:ggcag":ccactgcttcag"aaacataccgatgtgttcaagtggaagg 
r gcgggc ag gc t cag ag aaa c7 7 ggc agcttcccatcc c7g gc 7 gt gg c caa g a t cat cat cat tg aat 7 
caaccccatgtaccccaaagacaatgacatcgccctcatgaagctgcagttcccactcactttctcaggc 
acagtcaggcccatctgtctgcccttctttgatgaggagctcactccagccaccccactc7ggatcattg 
gatggggctttacgaagcagaatggagggaagatgtctgacatactgc7gcaggcgtcagtccaggtca7 
tgacagcacacggtgcaatgcagacga7gcgtaccagggggaagtcaccgagaagatgatgtgtgcaggc 
at cccggaaggggg t gt gga c ac c 7 g cc agg g t g ac agtgg 7 gggc ccc t g atg t ac c aat ct g acc ag7 
ggcatgtggtgggcatcgttagctggggctatggctgcgggggcccgagcaccccaggagtatacaccaa 
ggtctcagcctatctcaactggatctacaatgtctggaaggctgagctgggjvtgctgctgcccctttgca 
gtgctgggagccgcttccttcctcccctgcccacctggggatcccccaaagtcagacacagagcaagagt 
ccccttgggtacacccctctgcccacagcctcagcatttcttggagcagcaaagggcctcaattcctgta 
agagaccc7cgcagcccagaggcgcccagaggaagtcagcagccctagc7cggccacacttggtgctccc 
agcatcccagggagagacacagcccactgaacaaggtctcaggggtattgctaagccaagaaggaacttt 
cccacactactgaatggaagcaggctg7cttgtaaaagcccagatcactgtgggctggagaggagaagga 
aagggtctgcgccagccctgtccgtcttcacccatccccaagcctactagagcaagaaaccagttgtaat 
ataaaatgcactgccctactgttggtatgactaccgttacctactgttgtcattgttattacagctatgg 
c c act at tatt aaag agctgt gt aac atc aaaaaaaaaaaaaaaaaaaa 
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A«AATGCC7TCGGCTCCTTTCGCCGCCG6TATTCKGrGTATA?GATCCCACTCTCACTCTCATAGGAGAC 
GAYCTCGAAGTAGATCATATACACCAGAATACCGCCCGCGAAGGAGCCGAAGCTCAAGGGTAAAGACAGTA 
GAAATATTATTCAGTAAACTVATAATGTGTGAACT'i'TTATvGATGGArAATAGGGCATGGAC'fGAGTGCTGCT 
ArCTTGAAATGTGCACAGGTACACTTACCTTrTTTTTTTTTTTTTTTAAGTTTTTCCCATTCAGGATAACA 
ACATTGTGATCTGTACTACAGGAACCAAATGTCATGCGTCATACATGTGGCTATAAAGTACATAAAATATA 
TCTAACTATTCATAATGTGGGGTGGGTAATACTG7CTGTGAAATAATGTAAG7UVGCTTTTCACTTAAAAAA 
AATGCATTACTTTCACTTAACACTAGACACCAGG7CGAAAATTTTCAAGGTTA.TAGTACTTATTTCAACAA 
:"i*CTTAGAGATGCTAGCTAGTGTrGAAGCTAAAAATAGC?rTATTTATGCTGAATTGTGATTTTTTTATGC 
C AAA ATT T T T T T AG T T CT AAT C A T TG AT G AT AG CT T G G AAA T AAAT AAT T AT GCC AT GGC ATT T GAC AG T T 
CATTAl'TCCTA'ITiAGAATTAAATTGAGTTTAGAGAGAATGGTGGTGTTGAGCTGATTATTAACAGTTACTG 
AAA XC AAAT A T T T A T TTG T T AC AT TAT T C CA T T TG T AT 7 ? T AG GT _ T CCT T T T AC ATTC T T T T T AT ATGC A 
T T C T GAC A T T AC AT AT T T T T T AAG A C T A T G G AAAT AA T 7 T AAAG AT TTA AGCTCTGGTGG ATGATTATC T G 
CTA/YGTAAGTCTGATLAATGTAATATTTTGATAATACTGTAATATACCTGTCACACAAATGCTTTTCTAATG 
TTTTAACCTrGAGTATTGCAGTTGCTGCTTTGTACAGAGGTTACTGCAATAAAGGAAGTGGATTCATTAAA 
CCTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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CCAAGTTCTACCTCATG'I'rTGGAGGATCTTGCTAGCTAXGGCCCTCGTACTCGGCTCCCTGTTGCTGCTGG 

GGCTGTGCGGGAACTCCTTTTCAGGAGGGCAGCCTTCATCCACAGATGCTCCTAAGGCTTGGAATTATGAA 

TTGCCTGCAACAAATTATGAGACCCAAGACTCCCATAAAGCTGGACCCATrGGCATTCTCTTTGAACTAGT 

GCATATCTTTCTCTATGTGGTACAGCCGCGTGATTTCCCAGAAGATACTTTGAGAAAATTCTTACAGAAGG 

CATATGAATCCAAAATTGATTATGACAAGCCAGMACTGTAATCTTAGGTCTAAAGATTGTCTACTATGAA 

GCAGGGATTATTCTATGCTGTGTCCTGGGGCTGCTGTTXATTATTCTGATGCCTCTGGTGGGGTATTTCTT 

TTGTATGTGTCGTTGCTGTAACAAATGTGGTGGAGAAATGCACCAGCGACAGTlAGGAAAA'rGGGCCCTTCC 

TGAGGAAATGCTTTGCAATCTCCCTGTTGGTGATTTGTATAATAATAAGCATTGGCATCTTCTATGGTTTT 

G'i'GGCAAATCACCAGGTAAGAACCCGGATCATVAAGGAGTCGGAAACTGGCAGATAGCTUVTTTCAAGGACTT 

GCGAACTCTCTTGAATGAAACXCCAGAGCAAATCAAATATATATTGGCCCAGTACAACACTACCAAGGACA 

AGGCGTTCACAGATCTGAACAGTATCAATTCAGTGCTAGGAGGCGGAATTCTTGACCGACTGAGACCCAAC 

ArCATCCCTGTTCTTGATGAGATTAAGTCCATGGCAACAGCGATCAAGGAGACCAAAGAGGCGTTGGAGAA 

CATGAACAGCACCTTG7VAGAGCTTGCACCAACAAAGTACACAGCTTAGCAGCAGTCTGACCAGCGTGAAAA 

CTAGCCTGCGGTCATCTCTCAATGACCCTCTGTGCTTGGTGCATCCATCAAGTGAAACCTGCAACAGCArC 

AGATTGTCTCTAAGCCAGCTGAATAGCAACCCTGAACTGAGGCAGCTTCCACCCGTGGATGCAGAACTTGA 

CAACGTTAATAACGTTCTTAGGACAGAT'rTGGATGGCCTGGTCCAACAGGGCTATCAATCCCTTAATGATA 

T ACCTG AC AGAGTACAACGCCAAACC ACG ACT GTCGT AGC AGGl'AT C AAAAGGG T CT TG AATT CC AT T GGT 

TCAGATATCGACAATGTAACTCAGCGTCTTCCTATTCAGGATATACTCTCAGCATTCTCTGl'TTATGTTAA 

TAACACTGAAAGTTACATCCACAGAAATTTACCTACATTGGAAGAGTATGATTCATACTGGTGGCTGGGTG 

GCCTGGTCATCTGCTCTCTGCTGACCCTCATCGTGATTTTTTACTACCT6GGCTTACTGTGTGGCGTGTGC 

GGCTATGACAGGCATGCCACCCCGACCACCCGAGGCTGTGTCTCCAACACCGGAGGCGTCTTCCTCATGGT 

TGGAGTTGGATTAAGTTTCCTCTTTTGCTGGATATTGATGATCATTGrGGTTCTTACCXTTGrCTTTGGTG 

GAAATGTGGAAAAACTGATC'I'GTGAACCTTACACGAGCAAGGAATTAT'JfCCGGGTTTTGGATACACCCTAC 

TTACTAAATG/VAGACTGGGAATACTATCTCTCTGGGAAGCTATTTAATAAATCAAAAATGAAGCTCACT'rT 

TGAACAAGTTTACAGTGACTGCAAAAAAAATAGAGGCACTTACGGCACTCTTCACCTGCAGAACAGCTTCA 

AT AT CAGTG AAC AT C7C AACATT AAT G AGCAT ACT GG AAGCATAAGCAGTGAATTGG AAAG TC TGAAGGTA 

AArCTTAArATCTTTCTGTTGGGTGCAGCAGGAAGAAAAAACCTTCAGGATTTTGCTGCTTGTGGAATAGA 

CAGAATGAATTATGACAGCTACTTGGCTCAGACTGGTAAATCCCCCGCAGGAGTGAATCTTTTATCATTTG 

CATATGATC'rAGMGCAAAAGCAAACAGTTTGCCCCCAGGAAATTTGAGGAACTCCCTGAAT^AGAGATGCA 

CAAACTATT7U\7\ACAATTCACCAGCAACGAGTCCTTCCTATAGAACAATCACTGAGCACTCTATACCA7\AG 

CGTCAAGATACTTCAACGCACAGGGAATGGATTGTTGGAGAGAGTAACTAGGATTCTAGCTTCTCTGGATT 

TTGCTCAG7UVCTTCATCACAAACAATACTTCCTCTGTTATTATTGAGGAAACTAAGAAGTATGGGAGAACA 

ATAATAGGATATTTTGAACATTATCTGCAGTGGATCGAGTTCTCTATCAGTGAGAAAGTGGCATCGTGCAA 

ACCTGT G GCCACCGC TC T AG ATACTGCTGTTGATGrCTT TCTGTGTAGCTACATTATCG A CCCCTTGAATT 

TGTTTrGGTTTGGCATAGGAAAAGCTACTGTATTTTTACTTCCGGCTCTAATTTTTGCGGTAAAACTGGCT 

AAG T AC T ATCG TCG AATGGATTCGG AGG ACGTGT ACGATGAT GTTG AA ACT AT ACCC ATG AAAAAT ATGGA 

AAATGGTAATAATGGTTATCATAAAGATCATGTATATGGTATTCACAATCCTGTTATGACAAGCCCATCAC 

AACATTCATAGCTGATGTTGAAACTGCTTGAGCATCAGGATACTCAAAGTGGAAAGGATCACAGATTTTTG 

GTAGTTTCTGGGTCTACAAGGACTTTCCAAATCCAGGAGCAACGCCAGTGGCAACGTAGrGACTCAGGCGG 

GCACCAAGGCAACGGCACCATTGGTCTCTGGGTAGTGCTTTAAGAATGAACACAATCACGTTATAGTCCAT 

GGTCCATCACTATTCAAGGATGACTCCCTCCCTTCCTGTCTATTTTTGTTTTTTACTTTTTTACACTGAGT 

T TCT AT TT AG ACACTAC A AC A TATGGGGTG TTTG T TCCCATTG^AT GC ATT TC TATCAAAACTCTAT CAAA 

TGTGATGGCTAGATTCTAACATATTGCCATGTGTGGAGTGTGCTGAACACACACCAGTTTACAGGAAAGAT 

GCATTTTGTGTACAGTAAACGGTGTATATACCTTTTGTTACCACAGAGTTTTTTAAACAAATGAGTATTAT 

AGGACTTTCTrCTAAATGAGCTAAATAAGTCACCATTGACTTCTTGGTGCTGTTGAAAATAATCCATTTTC 

ACTAAAAGTGTGTGAAACCTACAGCATATTCTTCACGCAGAGATTTTCATCTATTATACTTTATCAAAGAT 

TGGCCATGTTCCACTTGGAAATGGCATGCAAAAGCCATCATAGAGAAACCTGCGTAACTCCATCTGACAAA 

TTCAAAAGAGAGAGAGAGATCTTGAGAGAGAAATGCTGTTCGTTCAAAAGTGGAGTTGTTTTAACAGATGC 

CAATTACGGTGTACAGTTTAA.CAGAGTTTTCTGTTGCATTAGGATAAACATTAATTGGAGTGCAGCTAACA 

TGAGTATCATCAGACTAGTATCAAGTGTTCTAAAATGAAATATGAGAAGATCCTGTCACAATTCTTAGATC 

TGGTGTCCAGCATGGATGAAACCTTTGAGTTTGGTCCCTAAATTTGCATGAAAGCACAAGGTAAATATTCA 

TTTGCTTCAGGAGTTTCATGTTGGATCTGTCATTATCAAAAGTGATCAGCAATGAftGAACTGGTCGGACAA 

AATTTAACGTrGATGTAATGGAATTCCAGATGTAGGCATrCCCCCCAGGTCTT'rTCATGTGCAGATTGCAG 

TTCTGATTCATTTGAATAAAAAGGAACTTGG 
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C^GCGGCCGCrGA^TTCTAGGGCGGGTTCGCGCCCCGAAGGCTGAGAGCTGGCGCTGCTCGTGCCCTGTG 

TGCCAGACGGCGGAG.CTCCGCGGCCGGACCCCGCGGCCCCGCTTTGCTGCCGACTGGAGTTTGGGGGAAG 

AAACTCTCCTGCGCCCCAGAAGATXTCXTCCTCGGCGAAGGGACAGCGAAAGATGAGGGTGGCAGGAAGA 

GAAGGCGCTTTCTGTCTGCCGGGGTCGCAGCGCGAGAGGGCAGTGCCATGTTCCTCTCCAtCCTAGTGGC 

GCrGTGCCTGYGGCTGCACCTGGCGCTGGGCGTGCGCGGCGCGCCCTGCGAGGCGGtGCGCATCCCTATG 

TGCCGGCACATGCCCTGGAACATCACGCGGATGCCCAACCACCTGCACCACAGCACGCAGGAGAACGCCA 

TCCTGGCCATCGAGCAGTACGAGGAGCTGGTGGACGTGAACTGCAGCGCCGTGCTGCGCTTCTTCTTCTG 

TGCCATGTACGCGCCCATTTGCACCCTGGAGTTCCTGCACGACCCTATCAAGCCGTGCAAGrCGGTGTGC 

C/vACGCGCGCGCGACGACTGCGAGCCCCTCATGAAGATGTACAACCACAGCTGGCCCGAAAGCCTGGCCT 

GCGACGAGCTGCCTGTCTATGACCGTGGCGTGTGCATTTCGCCTGAAGCCATCGTCACGGACCTCCCGGA 

nGATGTTAAGTGGATAGACATCACACCAGACATGATGGTACAGGAAAGGCCTCTTGATGTTGAC'fGTAAA 

CGCCTAAGCCCCGATCGG7GCA^GTGTfJ\AAAGGTGMGCCAACTTXGGCAACGTATCTCAGCAA7VAACT 

ACAGCTATGTTATTCATGCCAA/iATAAAAGCXGTGCAGAGGAGTGGCTGCAATGAGGTCACAACGGTGGT 

GGATGTAAAAGAGATCTTCAAGTCCTCATCACCCATCCCTCGAACTCAAGTCCCGCTCATTACAAATTCT 

TCTTGCCAGTGTCCACACATCCTGCCCCATCAAGATGTTCTCATCATG'rCTTACGAGTGGCGTTCAAGGA 

'f G ATGCTXCT TG AAAAT T GC T T AGTT G AAA AATGG AGAG ATCAGCTTAGT AAAAG AT CCAT ACAGTGGG A 

AG AG AGGCTGC AGG AACAGCGGAGAACAGT TC AGGAC AAG AAGAAA ACAGCCGGGCGCACCAG TCGTAGT 

;\ATCCCCCCAAACCAAAGGGAAAGCCTCCTGCTCCCAAACCAGCCAGTCCCAAGAAGAACATT7VAAACTA 

GGAGrGCCCAGAAGAGAACAAACCCGAAAAGAGTGTGAGCTAACTAGTTTCCAAAGCGGAGACTTCCGAC 

TrCCTTACAGGATGAGGCTGGGCATTGCCTGGGACAGCCTATGTAAGGCCATGTGCCCCTTGCCCrAACA 

ACT CACTGCAGTGCT CTTC ATAG AC ACATCTTGCAGCAT TTTTCT TAAGGCTATGCTTCAGTT TTTCTTT 

CTA AGCCATCACAAGCCATAGTGGTAG GT X X G CCCTTTG GTACAG AAGGTG AGTTAAAGCTGGT GGAAAA 

GGCTTATTGCATTGCATXCAGAGTAACCTGTGXGCATACTCTAGAAGAGXAGGGAAAATAATGCrTGrTA 

CA A T TCG ACCTAAT AT GT GC ATTGT AAAATAAATGCCATATTTCAA AC AAAACACGTAAT TTT TTTAC AG 

XATGTTTTATTACCTTTTGATATCTGTTGTTGCAATGXTAGTGATGTTTTAAAATGTGATGA7VAATATAA 

TOT TTT X AAG AAGGAAC AGT AGTGG AA TGAATGTT AAAAGAT CTTTATG TGTT T AT GGTCTGCAG AAGG A 

TTTTTGTG ATG AAAGGGG ATX T TTTG AAAAATT AGAGAAGTAGCATAT6GAAAATTATAATGTGTT T TTT 

T ACCAAX G ACTTCAGTT TC TG X TXT TAGCTAGAAACT TAAAAACAAAAATAATAAT AAAGAAAAAT AAA T 

A7W\AACGAGAGGCAGACAATGTCTGGATTCCTGTTTTTTGGTTACCTGATTTCCATGATCATGATGCTTC 

TTGT C AAC ACCCTC TTA AGC AGCACCAGAAAC AGT G AG TTTGT CTGTACC ATTAGGAGTTAG GTACT AAT 

TA GTTGGCT AATGCTC AAGT ATT7 T ATACCC ACAAGAGAGGTATG T CACTGATCTTACT TCCCAGG ACAT 

CCACCCTGAGAATAAXTXGACAAGCTTAA7\AATGGCCTTCATGTGAGTGCCAAATTTTGTTTTTCTTCAT 

XXAAATATTTXCTTTGCCTAAATACATGTGAGAGGAGTTAAATATAAATGTACAGAGAGGAAAGTTGAGT 

TC CACCX CTGAAAT GAG AATT ACT TG AC AGTTGGGATACTT TAATCAGAAAAAAAG AACTTAT XT GC AGC 

ATTTTATCAACAAATTTCATAATTGTGGACAATTGGAGGCATTTATXTTAAAAAACAATTTTATTGGCCT 

TTTGCTAACACAGTAAGCATGTATTTTATAAGGCATTCAATAAATGCACAACGCCCAAAGGAAATAAT^Ar 

CCTATCT AATCCTACT CTCCACTAC AC AG AGG TAAT C ACTATTAGTATTT TGGCATAT'PAT TCX CC AGGT 

GTTTGCTTATGCACTTATAAAATGATTTGAACAAATAAAACTAGGAACCTGTATACATGTGTTrCATAAC 

CTGCCTCCTTTGCTTGGCCCTXTATTGAGATAAGTTTTCCXGTCAAGAAAGCAGAAACCATCTCATTTCT 

AACAGCTGTGTTATATXCCATAGTATGCATTACTCAACAAACTGTXGTGCTATTGGAXACTTAGGTGGTT 

XCTTCACTGACAATACTGAATAAACATCTCACCGGAATTC 
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GATTTAATCCTATGACAAACTAAGTTGGTTCTGTCTTCACCTGTTTTGG'rGAGGTTGTGTAAGAGTTGGT 
GrTTGCTCAGGAAGAGATTTAAGCATGCTTGCTTACCCAGACTCAGAGAAGTCTCCCTGTTCTGTCCTAG 
CTAXGTTCCTGTGTTGTGTGCATTCGTCTTT'ICCAGAGCAAACCGCCCAGAGTAGAAGX^SGATTGGGGC 
ACGCTGCAGACGATCCTGGGGGGTGTG7VACAAACACTCCACCAGCATTGGAAAGATCTGGCTCACCGTCC 
TCTTCATTTTTCGCATTATGATCCTCGTTGTGGCTGCAAAGGAGGTGT6GGGAGATGAGCAGGCCGACTT 
TGTCTGCAACACCCTGCAGCCAGGCTGCAAGMCGTGTGCTACGATCACTACTTCCCCATCTCCCACATC 
CGGCTATGGGCCCTGCAGCTGATCTTCGTGTCCAGCCCAGCGCTCCTAGTGGCCATGCACGTGGCCTACC 
GGAGACATGAGAAGAAGAGGAAGTl'CATCAAGGGGGAGATAAAGAGTGAATTTAAGGACATCGAGGAGAT 
CAA7\ACCCAGAACGTCCGCATCGAAGGCTCCCTGTGGTGGACCTACAC7\AGCAGCATCTTCTTCCGGGTC 
ATCTTCGAAGGCGCCTTCATGTACGTCTTCTATGTCATGTACGACGGCTTCTCCATGCAGCGGCTGGTGA 
AGTGCAACGCCTGGCCTTGTCCCAACACTGTGGAC'iGCTTTGTGTCCCGGCCCACGGAGAAGACTGTCTT 
CACAGTGTTCATGATTGCAGTGTCTGGAATTTGCATCCrGCTGAATGTCACTGAATrGTGT'PATTTGCTA 
ATTAGA'fATTGTl'CTGGGAAGTCAAAAAAGCCAGTT^^CGCATTGCCCAGTTGTTAGATT/VAGAAATAG 
AC AGC AT G AG A GGG AT GAGGCAACCCGTGCTC AG CTGTCAAGGCTCAGTCGCCAGCATTTCCCAACACAA 
AGATTCTGACCTTAAATGCAACCATTTGAAACCCCTGTAGGCCTCAGGTGAAACTCCAGATGCCACAATG 
AGCTCTGCTCCCCTAAAGCCTCAAAACTVAAGGCCTAATTCTATGCCTGTCTTAATTTTCTTTCACTTTVAG 
T?AGTTCCACXGAGACCCCAGGCTGTTAGGGGTTATTGGTGrAAGGTACTl x TCATATTTTAAACAGAGGA 
T ATCGGCATTTGTTTCTTTC TCT GAGGACAAG AGAAAAAAGCCAGGTT CCACAGAGG ACACAGAGAAGGT 
TTGGGTGTCCTCCTGGGGTTCTTTTTGCCAACTTrCCCCACGTTAAAGGTGAACATTGGTTCTTTCATTT 
GCTTTGGAAGTTTTAATCTCTAACAGTGGACAAAGTTACCAGTGCCTTAAACTCTGTTACACTTTTTGGA 
AGTGAAAACTTTGTAGTATGATAGGrTATTTTGATGTAAAGATGTTCTGGATACCATTATATGTTCCCCC 
TGTTTCAGAGGCTCAGATTGTAATATGrAAATGGTATGTCATTCGCTACTATGATTrAATTTGAAATATG 
GTCTTTTGGTTATGAATACTTTGCAGCACAGCTGAGAGAGGCTGTCTGTTGTATTCATTGTGGTCA7AGC 
ACCTAACAACATTGTAGCCTCAATCGAGTGAGACAGACTAGAAGTTCCTAGTTGGC^TATGATAGCAAAT 
GGCCTCATGTCAAATATTAGATGTAATTTTGTGTAAGAAATACAGACTGGATGTACCACCAACTACTACC 
TGTAATGACAGGCCTGTCCAACACATCTCCCTTTTCCATGCTGTGGTAGCCAGCATCGGAAAGAACGCTG 
AT T TAA AGAGGTG AGCTT GGG AATT T TAT TGACAC AGT ACC ATT T AATGGGG AGACAAAAATGGGGGCC A 
GGGGAGGGAGAAGTTTCTGTCGTTAAAAACGAGTTTGGAAAGACTGGACTCTAAATTCTGTTGATTAAAG 
ATGACCTTTGTCTACCTTCAAAAGTTTGTTTGGCTTACCCCCTTCAGCCTCCAATTTTTTAAGTGAAAAT 
ATA ACT AAT AACA'f GTG AAAAG AAT AG AAG CTAAGG TT 'f AG ATAAAT ATTG AGC AGAT CTATAGG AAGAT 
TGAACCTGAATATTGCCATTATGCTTGACATGGTTTCCAAAAAATGGTACTCCACATACTTCAGTGAGGG 
TAAGTATTTTCCTGTTGTCAAGAATAGCATTGTAAAAGCATTTTGTAATAATAAAGAATAGCTTTAATGA 
T AT GC T T G T AACT AAAAT AAT TTTGT AATGT AT C AAAT AC AT T T AAAACATTAAAATATAAT C TC TAT AA 
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CGGCCAGCACACCCCGGCACCTCCTCTGCGGCAGCTGCGCCTCGCAAGCGCAGXGCCGCAGCGCACGCCG 

GAGTGGCTGTAGCTGCCTCGGCGC6GCTGCCGCCCTGCGCGGGCTGTGGGCTGCGGGCTGCGCCCCCGCT 

GCXGGCCAGCTCTGCACGGCTGCGGGCTCTGCGGCGCCCGGTGCTCTGCAACGCTGCGGCGGGCGGCATG 

GCATA/vCGCGCCCA^aGTGCGCCGAGATCGCCTCCGCAGGATGAGGGAGTGGTGGGTCCAGGTGGGGCTG 

CTGGCCGTGCCCCTGCTTGCTGCGTACCrGCACATCCCACCCCCTCAGCTCTCCCCrGCCCTTCACTCAT 

GGAAGTCTTCAGGCAAGTTTTTCACTTACAAGGGACTGCGTATC'iTCTACCAAGACTCTGTGGGTGTGGT 

rGGAAGTCCAGAGATAGTTGTGCTTTTACACGGTTTTCCAACATCCAGCTACGACTGGTACAAGATTTGG 

/^AGCGTCTGACCTTGAGGTTTCATCGGGTGATTGCCCTTGATTTCTTAGGCTTTGGCTTCAGTGACAAAC 

CGAGACCACATCACTATTCCAlVVfTTGAGCAGGCCAGCATCGTGGAAGCGCTTTTGCGGCATCTGGGGCT 

CCAGAACCGCAGAATCAACCTTCTTTCTCATGACTATGGAGATATTG'rTGCTCAGGAGCXTCTCTACAGG 

TACAAGCAGAATCGATCTGGTCGGCATACCA^AAAGAGTCTCTGTCTGTCAAATGGAGGTATCTTTCCTG 

AGACTCACCGTCCACTCCTTCTCCAAAAGCTACTCAAAGATGGAGGTGTGCTGTCACCCATCCTCACACG 

ACTGATGAACTrCTTTGTATTCTCTCGAGGTC'fCACCCCAGTCTTTGGGCCGTATACTCGGCCCTCTGAG 

AGTGAGCTGTGGGACATGTGGGCAGGGATCCGCAACAATGAC6GGAACTTAGTCATTGACAGTCTCTTAC 

AGTACATCAATCAGAGGAAGAAGTTCAGAAGGCGCTGGGTGGGAGCTCTTGCCTCTGTAACTATCCCCAT 

T C A T T T T ATC T ATGGG CC AT T GG AT CCT G TAAATCCCT AT CCAG AGTT TTTGG AG CTGTACAG G7VAA ACG 

CTGCCGCGGTCCACAGTGTCGATTCTGGATGACCACATTAGCCACTATCCACAGCTAGAGGATCCCATGG 

GCTTCTTGAATGCATATATGGGCTTCATCAACTCCX'f C^tg GCTGGAAAGAGTAGCTTCCCTGTATTACC 

TCCCCTACTCCCTTATGTG7TGTGTATTCCACTTAGGAAGAAATGCCCAAAAGAGGTCCTGGCCATC7VAA 

CATAATTCTCTCACAAAGTCCACTTTACTCAAATTGGTGAACAGTGTATAGGAAGAAGCCAGCAGGAGCT 

CTGACTAAGGTTGACATAATAGTCCACCTCCCATTACTTTGATATCTGATCAAATGTATAGACTTGGCTT 

TGTTTTTTGTGCTATTAGGAAATTCTGA7GAGCATTACTATTCACTGATGCAGAAAGACGTTCTTTTGCA 

TAAAAGACTTTTTTrrAACACTTTGGACTTCTCTGAAATATTTAGTkAGrGCTAATTTCTGGCCCACCCCC 

AACAGG7VA'rTCTATAGTAAGGAGGAGGAGAAGGGGGGCTCCTTCCCTCTCCTCGAATGACGTTATGGGCA 

CATGCCTTTTAAAAGTTCTTTAAGCAACACAGAGCTGAGTCCTCTTTGTCATACCTtTGGATTTAGTGTT 

T CAT C AG CTGTTT T T AG TTAT AAACATT T T GTT AAAAT AG ATATTGGTT TAAAT G ATACAGl'ATTTT AGG 

TATGATTTAAGACTATGATTTACCTATACATTATATATATTTTATAAAGATACTAAACCAGCATACCCTT 

ACT CTGCCAGAG T AGTG AAG CT AATTA A AC ACGT TT G GT T TCTGAATAAATTGAACT AAAT CCAAACTAT 

TTCCT/VAAATCACAGGACATTAAGGACCAATAGCATCTGTGCCAGAGATGTACTGTTATTAGCTGGGAAG 

ACCAATTCTAACAGCAAATAACAGTCTGAGACTCCTCATACCTCAGTGGTTA6AAGCATGTCTCTCTTGA 

GCTACAGTAGAGGGGAAGGGATTGTTGTGTAGTCAAGTCACCATGCTGAATGTACACTGATTCCTTTATG 

ATGACTGCTTAACTCCCCACTGCCTGTCCCAGAGAGGCTTTCCAATGTAGCTCAGTAATTCC'fGTTACTT 

TACAGACAGG7VAAGTTCCAGAAACTTT7VAGAACAAACTCTGAAAGACCTATGAGCAAATGGTGCTGAATA 

CTT T T T T XT TAAAGCCACA XT TCA TTG T CT TAG TC AAAGCAGGATTATTAAG TG AT TATT TAAAAT TCGT 

TTTTTTAAATTAGCAACTTCAAGTATAACAACTTTGAAACTGGAATAAGTGTTXATTTTCTATTAATAAA 

AATGAATTGTGACAAAAAAAAAACCG 
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ctctgagtgtccagtggtcagxtgccccaggatogggaccacagccagagcagccttggtcttg^ctat 

ttggctgttgcttctgctgcctctgagggaggcttcacggctacaggacagaggcagctgaggccagagc 

act'i^tcaagaagttggctacgcagctcccccctccccacccctatcccgaagcctccccatggaxcaccc 

xgacrcctctcagcatggccctccctttgagggacagagtcaagtgcagccccctccctctcaggaggcc 

acccctctccaacaggaaaagctgctacctgccc7vactccctgctgaaaaggaagtgggtccccctctcc 

ctcaggaagctgtccccctccaaaaagagctgccctctctccagcacccctvatgaacagaaggaaggaac 

gccagctccatttggggaccagagccatccagaacctgagtcctggaatgcagcccagcactgccaacag 

gaccgg'i'ccctvagggggctggggccaccggcrggatggcrtcccccctgggcggccttctccagacaatc 

tgaacc/vaatctgccttcctaaccgtcagcatgtggratatggtccctggaacctaccacagtccagcta 

ctcccacctcactcgccagggtgagaccctcaatttcctggagattggatattcccgctgctgccactgc 

cgcacccacacaaaccgcctagagtgtgccaaacttgtgtgggaggmgcaa7gagccgattctgtgagg 

ccgagttctcggtcaagacccgaccccactggtgctgcacgcggcagggggaggctcggttctcctgctt 

ccaggaggaagctccccagccacactaccagctccgggcctgccccagccatcagcctgatatttcctcg 

kgrcttgagctccctttccctcctggggtgcccacattggacaatatcaagaacatctgccacctgaggc 

gcttccgctctgtgccacgcaacctgccagctactgacccccracaaagggagctgctggcactgatcca 

gctggagagggagttccagcgctgctgccgccaggggaacaatcacacctgtacat6gaaggcctgggag 

^atacccttgacaaatactgtgaccgggagtatgctgtgaagacccaccaccacttgtgttgccgccacc 

ctcccagccctactcgggatgagtgctttgcccgtcgggctccttaccccaactatgaccgggacatctt 

gaccattgacatcagtcgagtcacccccaacctcatgggccacctctgtggaaaccaaagagttctcacc 

aagcataaacatattcctgggctgarccacaacatgactgcccgctgctgtgacctgccatttccagaac 

aggcctgctgtgcagaggaggagaaattaaccttcatcaatgatcrgtgtggtccccgacgtaacatctg 

gcgagaccctgccctctgctgttacctgagtcctggggatgaacaggtcaactgcttcaacatcaattat 

ctgaggtiacgtggctctagtgtctggagacactgagaacgccaagggccagggggagcagcgctcaactg 

gaggaaca/va'fatcagctccacctctgagcccaaggaagaa^iscgtcaccccagagccctagagggtcag 

ATG 
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actcactatagggctcgagcggccgcccoggcaggtggccacccaccatcatctaaagaagataaacttgg 
caaatgacatgcaggttcttcaaggcagaataattgcagaaaatcttcaaaggaccctatctgcagatgtt 
ctgaatacctctgagmtagagattgattattcaaccaggatacctaat7caagaactccagaaatcagga 
gacggagacattttgtcagttttgcaacattggaccaaatacj^^^aagtattcttgctgtgctctggttt 
tggctgtcctgggcacagaattgctgggaagcctctgttcgactgtcagatccccgaggttcagaggacgg 
atacagcaggaacga/ww^catccgacccaacartattcttgtgcttaccgatgatcaagatgtggaggt 
ggggtccctgcaagtcatgaacaaaacgagaaagattatggaacatgggggggccaccttcatcaa'rgcct 
ttgtgactacacccatgtgctgcccgtcacggtcctccatgctcaccgggaagtatgtgcacaatcacaat 
gtctacacc7vacaacgagaac*rgctcttccccctcgtggcaggccatgcat6agcctcggacttttgctgt 
ara'j'cttaacaacactggctacagtuvcagccrtttttggaaaatacc'tcaatgaatataatggcagctaca 

TCCCCCCTGGGTGGCGAGAATGGCTTGGATTAATCAAGAATTCTCGCTTCTATTUVTTACACTGTTTGTCGC 
AATGCCATCAAAGAAAAGCATGGATTTGATTATGCAAAGGACTACTTCACAGACTTAATCACTAACGAGAG 
CATTAAT'i'ACTTCAAAATGTCTAAGAGAATGTATCCCCATAGGCCCGTTATGATGGTGAl'CAGCCACGCTG 
CGCCCCACGGCCCCGAGGACTCAGCCCCACAGTTTTCTAAACTGTACCCC7VATGCTTCCCAACACATAAGT 
CCTAGT7ATAACTA1*GCACCAAATATGGATAAACACT6GATTATGCAGTACACAGGACCAATGCTGCCCAT 
CCACATGGAATTTACAAACATTCTACAGCGCAATVAGGCTCCAGACTTTGATGTCAGTGGATGATTCTGTGG 
AGAGGCTGTATAACATGCTCGTGGAGACGGGGGAGCTGGAGAATACTTACATCATTTACACCGCCGACCAT 
GGTTA.CCATATTGGGCAGTTTGGACTGGTCAAGGGGAAATCCATGCCATATGACTTTGATATTCGTGTGCC 
TTTTTTTATTCGTGGTCCAAGTGTAGAACCAGGATCAATAGTCCCACAGATCGTTCTCAACATTGACTTGG 
CCCCCACGATCCTGGATATTGCTGGGCTCGACACACCTCCTGATGTGGACGGCAAGTCTGTCCTCAAACTT 
CTGGACCCAGAAAAGCCAGGTAACAGGTTTCGAACA/^CAAGAAGGCCAAAATTTGGCGTGAl'ACATTCCT 
AGTGGTVTWVGAGGCAAATTTCTACGTAAGAAGGAAGAATCCAGCAAGAATATCCAACAGTCAAATCACTTGC 
CCAAATATGAACGGGTCAAAG7UVCTATGCCAGCAGGCCAGGTACCAGACAGCCTGTGAACAACCGGGGCAG 
AAGTGGCA AT GC ATTGAGG AT ACATC TGG CAAGCT TCGAATTCACAAGTGTAAAGG AGCC AGTGACCTGC T 
CACAGTCCGGCAGAGCACGCGGAACCTCTACGCTCGCGGCTTCCATGAC7VAAGACAAAGAGTGCAGTTGTA 
GGGAGTCTGGTTACCGTGCCAGCAGAAGCCAAAGA7VAGAGTCAACGGCAATTCTTGAGAAACCAGGGGACT 
CCAAAGTACAAGCCCAGATTTGTCCATACTCGGCAGACACGTTCCTTGTCCGTCG7VATTTGAAGGTGAAAT 
ATATGACATAAATCTGGAAGAAGAAGAAGAATTGCAAGTGTTGCAACCAAGAAACATTGCTAAGCGTCATG 
ATGAAGGCCACAAGGGGCCAAGAGATCTCCAGGCTTCCAGTGGTGGCAACAGGGGCAGGATGCTGGCAGAT 
AGCAGCAACGCCGTGGGCCCACCTACCACTGTCCGAGTGACACACAAGTGTTTTATTCTTCCCAATGACTC 
TATCCATTGTGAGAGAGAACTGTACC7VATCGGCCAGAGCGTGGAAGGACCATAAGGCA1*ACATTGACAAAG 
AGAT'XGAAGCTCTGCAAGATAAAATTAAGAATTTAAGAGAAGTGAGAGGACATCTGAAGAGAAGGTUVGCCT 
GAGGA/yTGTAGCTGCAGTAAACAAAGCTATTACAATAAAGAGAAAGGTGTAAAAAAGCAAGAGAAATTAAA 
GAGCCATCTTCACCCATTCAAGGAGGCTGCTCAGGAAGTAGATAGCAAACTGCAACTTTTCAAGGAGAACA 
ACCGTAGGAGGAAGAAGGAGAGGAAGGAGAAGAGACGGCAGAGGAAGGGGGAAGAGTGCAGCCTGCCTGGC 
CTCACTTGCTTCACGCATGACAAC7^ACCACTGGCAGACAGCCCCGTTCTGGAACCTGGGATCTTTCTGTGC 

ttgcacgagt'l'ctaacaataacacctactggtgtttgcgtacagttaatgagacgcataatxt'rcttttcr 
gtgagtttgcxactggctttttggagtattttgatatgaatacagatccttatcagctcacaaatacagtg 
cacacggtagtuvcgaggcattttgaatcagctacacgtacaactaatggagctcagaagctgtcaaggata 
taagcagtgcaacccaagacctaagaatcttgatgttggaaataaagatggaggaagctatgacctacaca 
gaggacagtyatgggatggatgggaaggtgj^tcagccccgtctcactgcagacarcaactggcaaggcct 
agaggagctacacagtgtgaatgaaaacatctatgagtacagacaaaacxacagacttagtctggtggact 
ggactaattacttgaaggatttagatagagtatttgcactgctgaagagtcactatgagcaaaataaaaca 

AATAAGACTCT^VACTGCTCAAAGTGACGGGTTCTTGGTTGTCTCTGCTGAGCACGCTGTGTCTVATGGAGAT 
GGCCTCTGCTGACTCAGATGAAGACCCAAGGCATAAGGTTGGGAAAACACCTCATTTGACCTTGCCAGCTG 
AC CT T C AAACCC T GC AT T T G AACCGACC AACAT T AAGTCCAG AG AGT AAAC TTGAATGGAAT AACGACATT 
CCAGAAGTTAATCATTTGAATTCTGAACACTGGAGAAAAACCGAAAAATGGACGGGGCATGAAGAGACTAA 
TCATCTGGAAACCGATTTCAGTGGCGATGGCATGACAGAGCTAGAGCTCGGGCCCAGCCCCAGGCTGCAGC 
CCATTCGCAGGCACCCGA/vAGATVCTTCCCCAGTATGGTGGTCCTGGAAAGGACATTTTTGAAGATCAACTA 
TATCTTCCTGTGCATTCCGATGGAATTTCAGTTCATCAGATGTTCACCATGGCCACCGCAGAACACCGAAG 
TAATTCCAGCATAGCGGGGA^.GATGTTGACCAAGGTGGAGAAGAATCACGAAAAGGAGAAGTCACAGCACC 
TAG7VAGGCAGCGCCTCCTCTTCACTCTCCTCTGATTAGATGAAACTGTTACCTTACCCTAAACACAGTATT 
TCTTTTTAACTTTTTTATTTGTAAACTAATAAAGGTAATCACAGCCACCAACATTCCAAGCTACCCTGGGT 
ACCTTTGTGCAGTAGAAGCTAGTGAGCATGTGAGCAAGCGGTGTGCACACGGAGACTCATCGTTATAATTT 
ACTATCTGCCAAGAGTAGAAAGAAAGGCTGGGGATATTTGGGTTGGCTTGGTTTTGATTTTTTGCTTGTTT 
G7TTGTTTTGTACTAAAACAGTATTATCTTTTGAATATCGTAGGGACATAAGTATATACATGTTATCCAAT 
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CAAGArGGCTAGAATGGTGCCTTTCTGAGTGTCTAAAACTTGACACCCCTGGTAAATCTTXCAACACACTT 
CCACTGCCTGCGTAATGAAGTXTTGATTCATTTTTAACCACTGGAATTTTTCAATGCCGTCATTTTCAGTT 
AGATGAU'XTXGCACTTTGAGATTAAAATGCCATGTCTATTTGATTAGTCTTATXTTTTTAXTTTTACAGGC 
TTATCAGXCrCACTGTTGGCTGTCATXGTGACAAAGTCAAATAAACCCCCAAGGACGACACACAGTATGGA 
rCACAYATTGXTTGAC7'iT f rAAGClTTXGC;CAGA7U , w\TGTTGCATGTGTTTTACCTCGACTTGCTAAAATCG 
ATTAGCAGAA AGGCATGGC17iATAATGTTGGTGG7GAA7YATAAATAAATAAGTAA^ 

CrGCTCXCTCl'GXGCCTAGCCTCAAAGCGTXCATCAXACATCATACCTTTAAGATTGCTATATXTTGGGTT 
ATTTTCXTGACAGGAGAAAAAGATCTAAAGATCTTTTA'rTTTCATCTTTTTrGGXTTTCXTGGCATGACTA 
A G A A G C T T AAA T G 1 T G A T AAAA T A TGACT AGT T T T G AAT T T AC AC CAAGA ACT TCT CA A T AAAAG AAAAT C 
ATGAATGCTCCACAATXXCAACAXACCACAAGAGAAGXTAAXTTCXrAACATTGTGTrCTATGATXAXXTG 
TAAGACCTTCACCAAGTrCTGATAVCrXTTAAAGACAXAGTTCAAAATTGCTTXTGAAAATCXGTATXCTT 
G A A A AT AT CCT T G T X G X G TAT V AG GXT T T X AAA T ACC AG C T AAAGG AT T ACCTC ACTGAGTCAT CAG XAC C 
CTCCTAXTCAGCTCCCCAAGATGAXGTGTTTXXGCTTACCCXAAGAGAGGTTTTCXXCXXAXTTXXAGAXA 
ATTCAAGTGCTTAGAXAAATTAXGTXTTCrTXAJVGTGXTXATGGTAAACTCTXTTAAAGAAAATXTAATAX 
GTTATAGCTGAATCTTXTTGGXAACTTXAAATCTXXAXCATAGACXCTGXACAXArGXXCAAATTAGCXGC 
TTGCCTGATGXGTGTATCATCGGrGGGATGACAGAACAAACATATXTAXGATCAXGAATAATGTGCTXTGX 
AAAAAGATTTCAAGTTATTAGGAAGCArACTCTGTTTTXTAATCATGTAXAAXAXTCCATGAXACXXXXAT 
AGAACAATTCTGGCTrCAGGAAAGTCTAGAAGCAATAXTTCXTCAAATAAAAGGTGTTTAAACTXTAAAAA 
AAAAAAAAAAAAAAAAAAAAAAA 



FIGURE 45B 




WO 00/55633 



PCT/USOO/07044 



CAAGAATTCGGCACGAGGGCGTGTTCCAGAAGTGCTGGATACTGTCAGTAGTTAATTCTCAGCTGGCAGGT 
TCCCTGAGTGCAGCTGGCTCGATAGTCGTAAATGAA6AGTGTGTCCGAAAAGACTTTGAATCCAGTATGAA 
7GTAGTACAGGAAATTAAATTTAAGTCTAGGATCAGAGGGACTGAAGACTGGGCTCCTCCTAGATTTCAAA 
TCATATTTAATATTCATCCACCACTCAAGAGGGACCTrGTGGTGGCAGCCCAGAATTTTTTCTGTGCCGGC 
TGTGGAACTCCAGTAGAGCC7AAGTTTGTGAAGCGGCTCCGGTACTGCGAATACCTAGGGAAGTATTTCTG 
iGACTGCTGCCACTCATATGCAGAGTCGTGCATCCCTGCCCGAATCCTGATGATGTGGGACTTCAAGAAGT 
ACTACGTCAGCAATTTCTCCAAACAGCTGCTCGACAGCATArGGCACCAGCCCATTTTCAATTTGCTGAGC 
ATCGGCCAAAGCCTGTATGCGAAAGCCAAGGAGCTGGACAGAGTGAAGGAAATTCAGGAGCAGCrCTTCCA 
'J ATCAAA.GAAGCTG7TGAAGACCTGTAGGTTTGC7AX # CAGTGCATTAAAGGAGTTCGAGCAGGTGCCGGGA 
CACTTGACTGATGACTCCACCTGTCCTCCCTTAGGACCrGGTCAGGATCAAGAAAGGGCTGCTGGCACCTT 
rACTCAAGGACATTCTGAAAGCTTCCCTTGCACATGTGGCTGGCTGTGAGCTGTGTCAAGGAAAGGGCTTT 
A'rTTGTGAATTTTGCCAGAATACGACTGTCATClTCCCATTTCAGACAGCAACATGTAGAAGATGTTCAGC 
GTGCAGGGCTTGCTTTCACAAACAGTGCTTCCAGTCCTCCGAGTGCCCCCGGTGTGCGAGGATCACAGCGA 
GGAGAAAACTTCTGGAAAGTGTGGCCTCTGCAGCAACATGATGCCCCTGAGTACTGTGAAAAAGACTGTTC 
AACATGCCTTATGATAACACCGATTTGTGTCTATTATTGGTGACATTGTTTTAGATATTGGGTATTGTATA 
TTAAGGAAAAAGATGGTCTATATTCTCTTTATTGCA'rATACTTAATGTTTCAAAAGAATGCAGATTCTGTG 
TTTAAGCACAGGGCTGATAG'rYGrGGTTTTGTTTACAAATGrTCTGTTTTGGCTGCTATTGGrTTTTTAAA 
GAGGTTTTTTATACTTTTGTATTTGAATAGTTATGfTTCACrGATGCTGAGCCAGTTTGTATGTGTGTGCA 
TATATGTGAACTGTAACTGACAAGATGAATTACTCAGTTTCTCTTTCTCTAAAGCTTGTTTGATGAAACrG 
GTTGGTCCTTTCAAGTGMAMAAAWATATGACCCCAAAAAAAAAAAAAAAAAAAAAAAGCAATGCGAAGGTG 
CTAATCCTGACGCXCGTGGTGGCCGCCTGCGGCTTCGTCCTCTGGAGCAGCAATGGGCGACAAAGGAAGAA 
CGAGGCCCTCGCCCCACCGTTGCTGGACGCCGAACCCGCG 



GGAAATTATAGATCTTGATArTGAATCCATCAGTGATTCAAGAGATACACCTATTTGCCTAAAACAACCTA 
ACATGTATTGGTTATGGAATCATGTGrTGGATAGGTTCTTAAGACCTGTTTCCTCAAATCTTGACACAGTT 
TTCAAGGGTGGCTTATTGACTTGCACGGTTGGGCAGATAATCCAGATTTACCTAAGATTGGGTAAAAAAGT 
CATCTGTGACTTTGCTGGCAGGGCATTTGCTAAG'JGGAGTACAGGATCTAAAAGGGTTTTCrTAGAAAGGG 
CAATATTGTCCAATGnAGTAAGCAGAAGGACTCTGGGTTAGAAGCATCTGCACAAAAACTGGTGAGACCTA 
CTCrCCACTGCTCTGCAGCTGGATGGCTGATGGCAGGCTGAGCAGTGGGGAAGCAGGTTlTAACAACAGGG 
/vGTCC'rTCCAGGTCACXGTATATTGAGAAGAAACATAAAACTATTGTCTGtTACATTCCGAGGTCAGCCTT 
C^TCTTAACGTTTTATAATATGCAAATGCCAGCTTCXGGAAAGCAAGTATCATCATGTACCAAATGCX'TTA 
TACACCATCACATTCATGAATTTTTTAGCA'rGGTCAGAACTTGTGTAAATA'PGTCTCTTAGATGATTTTGG 
GGAGATGTGATTTATTTTTCATATTTTCAAAATGCATTTCATTTCAAATAAAGTTATCTATTGAGACAACC 
G A A AAAA AAAAAAAfcAAAAAAA 
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AATTTTTGGCCCCTCCGAAGGCCC/'JVAGAriATTTCCGGCCACCGANGGAATTTTTGGTACCACCCAGGGGG 

CIGAAATGGAAATGCTGCTTTCAAAACTTAGTTTCCTTrCCATTTCTTCCTAGTCTGGCCTTTGACACTKAAT 

C'fGGTAGAAAGAAGCCTGATAAATTGAoGGCACTTGTACCCTCCCTGTGCCCCCAGTVAGGTTCTTGGAGAG 

AAGTGCAAGAAT7TGTG7VACACGGCGGTGGAGGGCGGGTGGATGGCCATGGGCTGGGCCTCCGTATCAGGC 

CTGCTCACC'fTGCTGGGAGCTTTATTCTGATCTCATTTrGAATGTTCCAGAGGGAGCATCATAAGAGCCCA 

GAGCTCCGATTTCCAA/vGAGTGATA'fTGACATTTATGGAGATTGGTGTTGTAACATATTTTGATAAATACT 

AACrTATTTTGrTGGGGTTTTGGTTGTCTCTTGTCTTAGGACCTGGTAGTTATTTGCTTGATTTTTTTTTC 

CGTTATTTTCTACATAGGCAAAGAGAATTCGAGGGATAGACAGTCTCCAAGAAAAGTGAAGTGGTGGGAGA 

G/LVrTGCTTTTTTCTTTTTTTTCTTTTCTCTAGTTTTTCTTXCTGGCTGAGATTTCCGTGCAAGACAGCAC 

CCA7"iTAGACTATTTAGAGT7GACATTTGACATTTrAATGGGCGCCATGGCTCATTTTGTAGATTGAGAAGG 

TGCGTCTCCCCTGCTCCAAGTCTCATCA'rGACAGCGTGCTGACAGCTGGGAGTCTGTGGCCTTCCTCACGC 

/iGAGGCCTTAAAGCTGGACACAG.^AGCACGCCTAGGC'IGGGCAGGGATGGGACCCATGCCCCCTCC'rTAGA 

GGACGGGCTTCCTGGTTAGGAAAGGACACGTGGGGGTGCCTTGCATAATAGTTCACTGGTCACCGTGCTTT 

TATGAGTAGTGTTTTTGTGCACTrGCCAGGGGXTTTCi'CTC'fGTGTGCGAGGGGAGTGATTTAAGCAATGG 

TGTCTGGAGTAAGCCTTACAATTTTAATAGACTTTrTCTTATCATATCCCTCATTTCTTTCCCTGAAATAA 

AAATACACACAAGCAAAAAJ^.AA^TGATAGTTTCACATCTCTTAGTTCCCTTGCCCAAACAAGAATATTCT 

TAGTTCCACTGGCCAGGATTTTCCTACATAGTCAGAACTTACACATTACTAGAGGCACACCCACCAAGGAG 

'i'ATTGTGTCTACTTTrATCTGTGCACCAGCCACAAATACCCACATTGGAAAGACCCATTTGTGATGGGTAA 

/ACATCCCTTCCTG7CTCCCACAACCCCTGTGACTGCCCTGCATGTGTTCATGACCTCCGAAGGCCCTAATT 

CATGAAGCAGCAAACCCAGCAGATCTCCACCCCCCTGCCTCAGGACCTCTGCTGAAGAGGGGGATGAAGTG 

GGTCTCCAGGGAGGCAGTGGGGGCCTTGTTGGCAGCTGGCTCGGGAGCCGGCTTACAGGAGGGCAGCTCTG 

CAGTTGGGAGGGGCACCGTCCGGAGGAGACCAGGCCTCTACACACCCCCCACTCTACTTATCATCCCTGCT 

CAC A C ACCCT T GT CCAAG G CTT T AT GC ATCG GAT TT AT TTTTCCAAATCGAGAGGACAG TGATAGAT GC AT 

TTTCCCCAGGCTGTCTCAGAAAGGTCGCTAAArGTATACTGXTGTCAGAATTGCTGAGATCTCCCCCCACT 

TTTGGT TTT TG C AG CAGT AAAAACT CT X TCCACT GT G ACT TATT TT CT CT CTCAGGCAGCCAG CCACCTG G 

TCCCTTGTGCTGACTC7AGCACAGTGGCCAGGATCCAATACGAGTCCAGGGGTGACCGCAGGATGGTGGGG 

GCAGCGGGCTTCTCCACCTACCCCAGCCACCAAGGCCCTGACGCACTGCCTCCTGCACCTTCAGCACATCC 

CTGTGCACAGCTGGJJVGGGTGCATGGCCCGCTCACCTTTGTTCAGATGGGTGGAAACGCTGATGATACCAG 

ctcctccctgccgtgcccctgccacggagcaggcattgtgaactggcrggtgtttgcagtcccacgtggca 

tggcctccagcccaacccacagtggagactggagacagggcaatgagtctggtcgggggcacgtggacatg 

ccccataggggccccacccagacttaacaggcaaggtcctgggcattgcgcgacgcaggactcaatgctaa 

accaagcctgcctggctctgtgccagggcccctcttctgatttacacatcccatttttacacagaccctrc 

ctrctt7vataaaggctgacagt*rctgt?ggcagccaagaacccacaccatgaagacagggagtgaggggcc 

tttgtgcccaactccagcacacctgcgttctggggtgtgtgagaggcatgttcgtgtctgtgcgctggtgg 

t ctcgtg ag ac agt tccgaggacggggaaattgcagggtggtgggggcgtgaggctt at atgtggaactg a 

tgcagagttcgcctgcagacggatctggatatacactatgtataattgttacgtgtaatttaaaatatatc 

t g ttt gccat cgtc atg agaagat t at atgt aaggctctgaagggag aggg agatgt acattctgccaggc 

tcctggggaccttatccgagtcatgaaattgatgactgttgatccagtggtgcaagaagctacactccatg 

tgtcatcacgcttatgactccta^tgtatttttaaggcaaaaaatgtcagccgactccatcttcacccctc 

gattcctcgagtccagcctttctgtgccagtgcttcactgagccacaacgctctcgccatcgggacccggc 

tgggcctggagtctcggggcacagttgccatggagccctcctgggtcattctacaaatgtgctgagtgcca 

oct g aaaaccc cacaggag at gg ag tacct tg gc c aag ct t aaagag aag at tttct cagggtat tt at t a 

gtgtgtccagcagggtcaggaagcaggatggaaagatgcattcagactgttaatttattaacaaggcaaa'r 

gattttgtgtttcttgatgacagactattaagtttgggacttattttcccatttgagaagttataatatat 

atttaagatgataactttcctgcttaagttgtgcctttcagcttcaatgagtttaaggagcactaagggta 

atga'iaccaatgagggta-ggtttattatcaaacctgaatagctgtggtttctccagtaaatattttcttct 

a c t g aacat g g agc c al' tat t aa g agt t gt gt gt t tt tt att a tgtaca tttgtatat tt t tttgc t t gt t 

tg atgt tc t at t t t t ct aat a gt t ttct t t t agt t tc ttaaag ttg t gatactag att t ag attc t g at g c 

taactgcaaatcaggttggtctctgctgggrct.ctcctgcttttattttactttaaggacaagtgtagttg 

tcgtccaccacctttcaaaaaatgtgaaactgccctgcctcccctttttgctgacaacactgtgtacattg 

accacttcctaccatactttatgttgtaaaatcaaactcttttgtggtacattatctcatgcttctgcaaa 

ttcg/vataaattctatggcttccaaaaaaaaaaaaaaaaaaaaaaaa 
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